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STUDIES    ON    INFANT    NUTRITION 

UXDm   THE    DiEECTION    OF   L.    EsiMETT    HOLT,    M.D.,    AND   P.    A.   LEVEXE,    M.D. 

//.    The  Hard  or  Casein  Curds  in  Infants'  Stools* 

ANGELIA  jM.  COURTNEY 

Fellow  of  the  Rockefeller  Institute  Xew  York 

The  casein  curds  in  infant  stools  have  been  the  subject  of  much 
discussion  and  controversy  in  recent  years.  Considerable  disagreement 
exists  in  regard  to  both  their  chemical  composition  and  the  mechanism 
of  their  formation.  All  writers  have  been  unanimous,  however,  in 
attributing  to  the  curds  much  clinical  significance,  and  in  using  them 
as  a  basis  for  choosing,  or  altering,  the  diet. 

The  older  authorities  regarded  them  as  casein  residues,  appearing 
in  the  stools  as  the  result  of  insufficient  protein  digestion  and  absorption. 
In  recent  years  very  emphatic  protest  against  this  view  was  expressed 
by  Keller  and  Czerny.^  According  to  their  view,  these  curds  were  com- 
posed principally  of  a  conglomeration  of  fat  and  soaps.  Still  more 
recently  Biedert's-  original  view  on  the  curds  was  revived,  particularly 
by  American  writers.  Selter,^  Southworth  and  Schloss,*  and  Talbot^ 
made  chemical  analyses  of  the  curds  and  on  the  basis  of  his  results 
reached  the  conviction  that  the  principal  component  of  these  masses  was 
undigested  casein.  The  cause  of  their  presence  in  the  stools  lay,  accord- 
ing to  these  writers,  in  the  disturbed  protein  digestion.  Against 
this  view  there  immediately  arose  opposition,  led  principally  by  the  school 
of  Finkelstein.  L.  Meyer  and  Leopold*^  did  not  deny  the  fact  that  the 
curds  contained  protein  material,  but,  however,  regarded  the  source  of  it 
not  the  casein  of  the  ingested  milk,  but  the  intestinal  secretions. 

*From  the  Laboratories  of   the   Rockefeller   Institute   for  Medical  Research, 
and  the  Babies'  Hospital,  Xew  York. 

1.  Czerny  and  Keller:  Des  Kindes  Ernahrung,  etc.,  1906,  part  2,  17. 

2.  Biedert:  Jahrb.  f.  Kinderh.,  1881,  xvii,  251;  Kinderernahrung  im  Sauglings- 
alter,  etc.,  1905,  ed.  5. 

3.  Selter:  Versamml.  Deut.  Xaturforsch.  u.  Aerzte  in  Stuttgart  in  1907.  177. 

4.  Southworth  and  Schloss:   Arch.  Pediat.,  1909,  xxvi,  4,  241. 

5.  Talbot:    Boston  Med.  and  Surg.  Jour.,   1908,  clviii,  No.  24,  p.   905-    1909 
clx.  No.  1,  p.  13;  1910,  clxii.  No.  5,  134;  Arch.  Pediat.,  1909,  xxvi.  No.  12,  p.  919^ 

6.  Meyer,  L.  F.,  and  Leopold:   Arch.  Ped.,  1909,  xxvi.  No.  10,  p.  773;    1910, 
xxvii,  No.  2,  p.  126. 
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The  cause  of  the  appearance  of  the  curds  la}-,  according  to  the  view  of 
these  writers,  not  in  insufficient  protein  metabolism,  but  in  ffults  of  the 
carbohydrate  assimilation  and  was  brought  about  by  excessive  carbo- 
hydrate intake.  These  authors  maintained  that  the  appearance  of  the 
curds  in  the  stools  could  be  abated  when  the  sugar  intake  was  lowered. 

Thus  all  writers  are  in  agreement  on  one  point,  namely,  that  the 
presence  of  the  hard  curds  in  the  stools  is  an  indication  of  some  fault 
of  digestion,  and  that  the  health  of  the  infant  is  in  danger  if  the  curds 
persist  in  the  stools.  The  disagreements  relate  only  to  the  interpretation 
of  the  nature  of  the  disturbance  and  to  the  mode  of  treatment  advocated 
by  individual  writers. 

A  mere  superficial  scrutiny  of  the  literature  on  the  subject  reveals 
the  fact  that  even  the  gravity  of  the  symptom  has  never  been  firmly 
established;  it  was  an  assumption  based  on  speculative  considerations. 
Taking  this  assumption  for  granted,  the  individual  observers  applied 
their  efforts  in  search  for  a  method  of  treatment  by  which  the  symptom 
could  be  abated.  The  interpretation  of  the  pathogenesis  of  the  symptom 
was  then  determined  by  the  success  or  failure  of  a  certain  mode  of  treat- 
ment. Thus,  if  the  removal,  complete  or  partial,  of  carbohydrate  from 
the  diet  led  to  the  disappearance  of  the  curds,  the  theory  was  advanced 
that  the  disturbance  of  carbohydrate  digestion  was  the  basic  cause  of 
this  symptom.  Arguments  of  this  nature  can  scarcely  be  regarded  as  very 
convincing.  On  the  other  hand,  it  was  never  clearly  demonstrated  that 
there  existed  a  definite  form  of  indigestion  which  invariably  resulted  in 
the  curd  formation  in  the  stools,  and  still  less  evidence  existed  in  favor 
of  the  assumption  that  the  nutrition  of  the  infants  was  affected  severely 
in  the  periods  when  the  stools  contained  the  curds  in  abundance. 

New  experimental  inquiry  was  needed  in  order  to  obtain  reliable 
information  on  all  these  questions,  and  the  present  work  was  stimulated 
by  such  considerations. 

Thus  it  is  natural  that  the  work  should  fall  into  two  parts,  one 
dealing  with  the  relation  of  the  curds  to  the  state  of  digestion,  and  the 
second  to  that  of  nutrition.  Information  relating  to  the  first  part  of 
the  problem  was  sought  on  the  grounds  of  the  following  reasoning:  If 
the  curds  represent  the  remnants  of  undigested  food,  then  their  compo- 
sition should  be  determined  by  the  nature  of  the  digestive  insufficiency. 
Thus,  if  the  curds  consist  principally  of  one  component,  of  protein,  of 
fat,  or  of  carbohydrate,  the  conclusion  would  follow  that  there  existed  an 
insufficiency  in  the  digestive  capacity  for  that  food-stutf.  If  that  ^vere 
so,  one  should  also  find  that  the  composition  of  the  entire  stool  showed 
a  preponderance  of  that  same  component.  On  the  other  hand,  should 
the  curds  have  exactly  the  composition  of  normal  stools  differing  only 
in  the  water  content,  the  assumption  may  be  justified  that  their  formation 
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is  coDditioned  by  irregularities  of  peristalsis.  Fiuallv  the  mass  of  the 
stools  may,  imder  some  forms  of  indigestion,  acquire  such  peculiarities 
of  composition  as  would  lead  to  the  separation  of  one  of  its  constituents 
in  solid  form.  Thus,  the  accumulation  of  calcium  salts  may  result  in 
separation  of  lime-soaps;  unusually  high  acidity  may  bring  about  precipi- 
tation of  nucleins.  Under  such  conditions  one  should  expect  the  curds 
to  have  a  composition  distinctly  different  from  that  of  the  remainder  of 
the  stools,  but  would  expect  also  a  definite  constant  composition  of  the 
stool  as  a  requirement  for  the  curd  formation. 

From  these  considerations  it  is  evident  that  it  is  not  sufficient  to 
limit  the  chemical  investigation  to  the  composition  of  the  curds  except 
when  it  is  desired  to  establish  the  relationship  between  the  state  of  diges- 
tion and  the  curd  formation.  On  the  contrar}^,  it  is  very  essential  to 
supplement  the  analysis  of  the  curds  by  that  of  the  total  stools.  Further- 
more, the  insufficiency  of  the  digestive  organs  may  be  essentially  quanti- 
tative in  its  nature.  That  is,  it  may  occur  only  after  the  intake  of  a 
certain  constituent  of  the  daily  diet  has  overstepped  a  certain  limit.  Thus 
in  order  to  be  able  to  take  into  account  all  the  factors  engaged  in  the 
curd  formation  it  is  necessary  to  possess  the  knowledge  of  the  chemical 
composition  of  the  food,  of  the  curds,  and  of  the  total  stool  in  which 
they  occur. 

The  data  furnished  by  such  analyses  suffice  to  bring  to  light  the 
bearing  of  any  gastro-intestinal  disturbance  on  curd  formation,  but  they 
cannot  help  to  interpret  the  influence  of  the  cnrd  formation  on  the  state 
of  general  nutrition.  It  has  been  stated  that  there  exists  no  experimental 
evidence  in  support  of  the  view  that  the  curds  in  infants^  stools  are 
indicative  of  some  serious  disturbance  of  nutrition.  And  yet  the  impor- 
tance of  the  entire  problem  of  curd  formation  depends  on  the  answer 
to  this  question.  In  order  to  approach  the  solution  of  this  problem  the 
analyses  of  the  food,  of  the  curds,  and  of  the  total  stools  were  supjjle- 
mented  by  that  of  the  urine,  so  that  at  least  in  regard  to  the  nitrogen  the 
exact  daily  balance  could  be  established.  Taking  into  account,  in  addi- 
tion to  this,  the  curve  of  the  daily  gain  in  weight,  one  can  obtain  fair 
information  as  to  the  general  state  of  nutrition  during  the  periods  when 
the  stools  showed  the  greatest  number  of  curds. 

One  other  possibility  needs  to  be  anah'zed  before  the  discussion  on 
the  significance  of  the  curds  is  exhausted,  namely :  Assuming  that  the 
curds  represent  a  part  of  the  ingested  food  which  escaped  digestion,  one 
can  easily  recognize  that  the  gravity  of  this  condition  would  depend  on 
the  proportion  of  the  food  which  escapes  in  that  form.  If  the  loss  is 
considerable  then  normal  nutrition  could  be  maintained  only  by  a  corre- 
sponding increase  in  the  daily  diet.  This  information  can  be  obtained 
by  an  estimation  of  the  quantities  of  food  elements  contained  in  all  the 
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curds  present  in  a  twenty-four-hour  sample  of  the  stools.  Naturally  the 
curds  have  to  be  cleansed  very  carefully  from  the  adhering  feces.  Such 
analyses  were  carried  out  in  the  course  of  the  present  investigation. 
They  are  recorded  in  Table  2. 

Before  passing  to  the  report  on  the  results  of  the  present  investigation 
it  seems  necessary  to  describe  the  general  character  of  the  curds,  which 
are  referred  to  in  the  present  communication.  It  has  been  pointed  out  by 
several  writers  that  much  of  the  controversy  in  regard  to  the  significance 
of  the  curds  has  resulted  from  the  fact  that  writers  were  not  sufficiently 
explicit  in  describing  the  appearance  and  the  physical  properties  of  the 
curds,  and  while  some  were  dealing  actually  with  fat-curds,  other  writers 
had  under  their  observation  curds  of  an  entirely  different  composition. 
The  curds  referred  to  in  the  present  paper  possessed  great  similarity  in 
their  physical  properties,  though  they  differed  considerably  in  their  form. 

Physical  Character  of  the  Curds. — Very  commonly  they  consisted  of 
rather  hard,  round  or  oval,  not  infrequently  bean-shaped  masses.  Often 
they  presented  masses  tapering  at  one  end,  or  flattened  into  thin  plates. 
The  surface  was  generally  smooth.  The  size  varied  from  small  fragments 
to  masses  more  than  an  inch  in  length.  The  weight  of  such  curds  reached 
2  gm.  In  several  cases  the  combined  curds  obtained  from  a  twenty-four- 
hour  sample  of  feces  (three  or  four  large  and  two  or  three  smaller 
masses)  weighed  between  7  and  8  gm.  The  surface  was  frequently 
stained  deep  yellow,  while  the  inner  part  was  usually  white  or  cream- 
colored,  more  rarely  yellow.  In  a  few  instances  they  presented  a  shining 
surface,  persistent  even  after  careful  washing.  Very  often  more  or  less 
numerous  small  fragments  of  the  same  material  as  the  hard  curds  were 
found  in  the  stools,  either  with  or  without  the  larger  masses,  possibly 
resulting  from  disintegration  of  the  latter.  These  hard  curds  have  the 
common  characteristic  of  being  more  or  less  tough  and  resistant  to 
pressure,  and  can  thus  be  distinguished  from  the  so-called  fat-curds. 
The  latter  are  generally  soft  and  small  in  size. 

On  one  occasion  there  was  obtained  a  smooth,  oval,  moderately  hard 
mass  about  II/4  inches  in  length,  which  became  liquid  during  the  drying 
on  a  water-bath.  On  analysis  it  was  found  to  contain  over  80  per  cent, 
of  fat  and  between  1  and  2  per  cent,  nitrogen.  Macroscopically  it  differed 
from  the  typical  hard  curds  only  in  yielding  more  readily  to  pressure 
and  in  showing  a  smoother  texture.  The  feces  of  the  same  child 
contained  for  a  long  period  previous  to  that  day  the  characteristic 
casein  curds. 

Chemical  Composition. — Eesults  of  complete  analysis  of  the  curds 
are  recorded  by  Selter^  and  by  Talbot.^  The  total  number  of  samples 
analyzed  was  eight,  one  by  Selter  and  seven  by  Talbot.  In  regard  to 
the  protein  content,  there  was  an  approximate  imiformity  in  all  the 
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cnrcls.  Eegarding  the  fat  content  Talbot  recorded  a  considerable  vari- 
ation in  different  samples.  According  to  this  observer,  tht  fat  content 
of  the  curds  was  determined  by  that  of  the  food.  In  the  course  of  the 
present  observations  more  than  thirty  samples  of  curds  were  analyzed. 
Great  care  was  taken  to  free  the  curds  from  adhering  feces.  This  was 
accomplished  by  shaking  them  with  water.  The  wash  waters  were 
removed  by  decantation,  and  the  curds  dried  and  used  for  analysis.  The 
chemical  analysis  of  these  masses  revealed  a  similarity  in  their  compo- 
sition which  cannot  be  regarded  as  accidental.  It  is  clearly  seen  from  the 
tables  that  the  protein,  fat  and  ash  content  fluctuated  within  very  narrow 
limits. 

On  the  other  hand,  the  composition  of  the  stools  was  very  variable, 
the  nitrogen  content  fluctuating  between  3,  4  and  5  per  cent.,  only  in 
one  instance  reaching  5.5  per  cent.,  and  in  another  6  per  cent. ;  the  pro- 
portion of  fat  varied  from  26  to  48  per  cent.,  the  ash  between  20  and  31 
per  cent.  The  total  acidity  of  the  feces  and  the  content  of  volatile  acid? 
also  presented  great  variations. 

Thus  it  is  evident  that  the  hard  curds  are  composed  differently  than 
the  mass  of  the  stools  and  not  infrequently  contain  more  than  75  per 
cent,  of  protein.  On  this  ground  they  cannot  be  regarded  as  masses  of 
feces  compressed  into  the  peculiar  formations  owing  to  some  irregular- 
ities of  intestinal  motility.  They  therefore  represent  either  remnants  of 
food  that  escaped  normal  digestion,  or  a  normal  component  of  the  feces 
separated  out  of  the  mass  of  the  stools  owing  to  some  peculiarity  of  the 
composition  of  the  latter.  The  fact  that  the  chemical  nature  of  the  feces 
that  contained  the  curds  differed  very  markedly  lends  more  support  to 
the  first  of  the  two  hypotheses,  namely,  that  the  curds  represent  remnants 
of  undigested  food,  principally  protein. 

This  naturally  leads  the  inquiry  into  the  causes  of  this  partial  indi- 
gestion. It  has  to  be  admitted  that  a  very  definite  answer  to  this  question 
cannot  be  given  notwithstanding  all  the  data  furnished  by  the  present 
work. 

The  great  variations  in  the  chemical  composition  of  the  stools  which 
show  the  presence  of  curds  argue  against  the  assumption  that  there  exists 
one  definite  form  of  indigestion  which  brings  about  the  curd  formation. 
To  the  same  conclusion  one  is  led  by  the  analysis  of  the  influence  of  diet 
on  the  appearance  of  curds.  It  is  clearly  seen  from  Table  1  how  varied 
the  diet  may  be  which  renders  possible  the  formation  of  curds  in  the  feces. 
And  still  the  impression  is  gained  that  the  protein  intake  is  a  very 
significant  factor  in  bringing  about  this  symptom.  Particularly  the 
metabolism  experiment  on  Daniel  L.  seems  to  furnish  evidence  in  support 
of  this  view.  This  patient  was  under  observation  for  considerable  time 
and  his  diet  was  altered  several  times.     It  was  observed  that  the  curds 
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appeared  in  the  highest  number  and  more  continually  when  the  percent- 
age of  protein  intake  reached  the  highest  values.  The  only  per^'od  when 
the  stools  were  free  from  curds  was  when  both  the  fat  and  protein  intake 
were  low  and  the  carbohydrate  intake  comparatively  high.  The  variation 
in  fat  intake  alone  remained  without  influence  on  the  curd  formation. 


Table  3. — Composition  of  Stools  Containing  Hard  Curds — Feces  without  the  Cubds 
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Thus  it  seems  probable  that  under  a  variety  of  conditions,  part  of  the 
protein  intake  escapes  being  digested  and  is  removed  by  the  stools  in 
form  of  hard  curds.  The  real  mechanism  of  the  curd  formation  is  not 
easy  to  interpret  for  the  reason  that  normally  protein  enters  the  intestinal 
canal  from  the  stomach  in  a  state  of  solution,  and  even  if  some  of  it 
enters  in  solid  form  the  proteolytic  enzymes  of  the  pancreas  are  capable 
of  bringing  it  into  solution.  If  the  protein  is  of  the  nature  of  a  nuclein 
or  paranuclein,  as,  for  instance,  casein,  the  alkalies  present  in  the  intes- 
tinal tract  should  be  capable  of  efi'ecting  its  solution.    There  is  undoubt- 
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edl}'  a  sufficient  supply  of  proteolytic  enzymes  in  the  intestinal  canal  even 
under  the  conditions  favorable  to  abundant  curd  formation,  for  the  reason 
that  often  only  a  comparatively  small  part  of  the  ingested  protein  appears 
in  the  stools  in  that  form,  the  greatest  part  having  apparently  undergone 
normal  digestion.  Thus  there  must  be  some  factors  at  play,  which  pre- 
vent the  enzj'^mes  from  penetrating  the  curd.  No  definite  explanation 
of  their  nature  can  be  offered  at  the  present  moment. 

Table  4. — Composition  of  Stools  Containing  Habd  Curds — Feces  Including  the  Cubds 
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6.30 

5.85 

.331 

2.27 

1.53 

5.3 

33.1 

36.1 

24.4 

R.M. 

14-15 

8.69 

8.39 

.411 

2.'88 

2.48 

4.7 

29.4 

33.2 

28.5 

R.M. 

16-17 

13.84 

12.94 

.716 

4.52 

3.85 

5.2 

32.5 

32.6 

27.8 

R.M. 

18-19 

5.58 

5.48 

.296 

1.86 

1.62 

5.3 

33.1 

33.3 

28.9 

J.D. 

7-8 

10.63 

7.48 

.619 

4.41 

1.70 

5.8 

36.2 

41.3 

15.9 

J.D. 

9-10 

10.33 

7.43 

.603 

4.07 

1.69 

5.8 

36.2 

39.3 

16.3 

J.D. 

12-13 

8.92 

5.27 

.625 

3.67 

1.28 

7.0 

43.7 

41.1 

14.3 

J.D. 

14-15 

6.22 

4.92 

.347 

2.21 

1.30 

5.6 

35.0 

35.6 

20.8 

J.D. 

15-16 

6.23 

4.68 

.399 

2.16 

.970 

6.4 

40.0 

34.7 

15.5 

J.D. 

17-18 

10.98 

6.33 

.775 

4.14 

1.67 

7.0 

43.7 

37.8 

15.2 

J.D. 

18-19 

March, 

1911 

0.67 

4.12 

.471 

2.30 

.920 

7.1 

44.4 

34.5 

13.8 

J.H. 

13-14 

4.05 

3.15 

.225 

1.042 

.882 

5.6 

35.0 

25.7 

21.7 

J.H. 

14-15 

4.55 

3.80 

.239 

1.396 

1.225 

5.3 

33.1 

30.7 

27.0 

J.H. 

17-18 

3.20 

2.50 

.161 

1.295 

.670 

5.0 

31.2 

40.4 

20.9 

J.H. 

18-19 

4.70 

4.20 

.217 

1.380 

.973 

4.6 

28.8 

29.4 

20.7 

J.H. 

19-20 

4.20 

3.50 

.201 

1.057 

.844 

4.8 

30.0 

25.2 

20.1 

J.H. 

20-21 

6.88 

6.48 

.282 

2.340 

1.853 

4.1 

25.6 

34.0 

27.9 

J.H. 

21-22 

7.91 

7.41 

.291 

3.632 

1.818 

3.7 

23.1 

46.0 

23.0 

J.H. 

22-23 

3.45 

3.35 

.132 

1.343 

.696 

3.8 

23.8 

38.9 

20.2 

*Fat  lump  only  separated,  few  small  hard  curds  left  in  the  feces. 

It  remains  to  discuss  the  data  regarding  the  practical  significance  of 
the  symptom.  It  has  been  stated  before  that  the  curds  represent  part  of 
the  food  that  has  escaped  being  digested.  It  naturally  follows  that  the 
injury  occasioned  by  it  to  the  economy  of  the  organism  may  be  very 
perceptible  when  the  proportion  of  the  non-utilized  fraction  reaches  a 
high  value.  The  review  of  Table  2  clearly  demonstrates  that  such  may 
be  the  case  only  on  very  rare  occasions.  Thus  it  is  seen  that  out  of  seven- 
teen stools,  in  nine  the  curds  contained  less  than  1  gm.  and  not  more 
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than  1.5  gm.  of  dry  material.  Calculating  their  protein  content  at  65 
per  cent.,  the  loss  of  protein  occasioned  by  the  curd  formation  "n  these 
nine  instances  ranged  between  0.06  and  0.95  gm.  in  twenty-four  hours. 
In  four  stools  the  total  dry  weight  of  the  curds  reached  from  2.0  to 
3.0  gm.  This  resulted  in  a  protein  loss  varying  between  1.35  and  2.0  gm. 
in  twent3'-four  hours.  In  four  other  stools  the  dry  weight  of  the  curds 
was  between  3.15  and  4.65  gm.,  Avhich  meant  a  loss  of  protein  of  from 
2  to  3  gm.  Calculating  the  twenty-four-hour  intake  at  20  gm.,  it  becomes 
evident  that  only  on  very  few  occasions  was  the  loss  resulting  from  the 
curd  formation  considerable.  Generally,  however,  the  appearance  of 
curds  in  stools  in  itself  does  not  lead  to  a  perceptible  decline  in  the 
utilization  of  the  food-stuffs. 

Furthermore,  this  conclusion  is  corroborated  by  the  metabolism 
experiments.  It  is  seen  from  Table  5  that  the  largest  mass  of  curds  was 
formed  in  the  fifth  period,  which  coincided  with  the  period  of  the  largest 
nitrogen  retention.  Of  the  two  periods,  fourth  and  fifth,  with  about 
equal  protein  intake,  the  mass  of  the  curds  was  greater  when  the  carbo- 
hydrate intake  was  of  a  lower,  and  tl^.e  fat  intake  of  a  higher  value. 
Comparing  further  the  calorific  value  of  the  diet  of  the  fourth  and  fifth 
periods,  in  which  the  protein  intake  was  unchanged,  one  notices  that  in 
the  fourth  period  the  food  utilization  was  less  perfect,  and  yet  it  led  to 
the  formation  of  a  smaller  mass  of  curds. 

On  the  other  hand,  the  stools  were  completely  free  from  lumps  in  the 
second  period.  In  that  period  the  food  intake  was  of  a  comparatively 
lower  calorific  value,  and  in  proportion  to  other  foed-stuffs  rich  in  carbo- 
hj'^drates  and  very  poor  in  protein.  The  retention  of  nitrogen  in  that 
period  was  very  insignificant.  In  other  words,  the  state  of  nutrition  was 
in  a  less  perfect  condition  when  the  stools  were  free  from  curds. 

CONCLUSIONS 

1.  The  "hard"  or  "casein"  curds  represent  remnants  of  food,  princi- 
pally of  protein  nature,  that  have  escaped  being  digested. 

2.  The  exact  mechanism  of  their  formation  as  yet  cannot  be  ascer- 
tained and  they  should  be  regarded  as  a  peculiarity  appearing  in  course 
of  imperfect  conditions  of  digestion. 

3.  The  curds  are  not  pathognomonic  of  any  definite  pathologic 
condition. 

4.  The  loss  of  food  occasioned  by  their  formation  and  the  impairment 
of  the  general  nutrition  resulting  from  it  is  insignificant. 

5.  In  attempting  to  correct  the  state  of  digestion  one  should  be 
guided  by  the  general  rules  of  infant  feeding,  paying  only  secondary 
attention  to  the  appearance  or  disappearance  of  curds  from  the  stools. 
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After  the  present  communication  was  completed  for  publication  there 
appeared  a  paper  by  Brennemann^  on  the  etiology  and  nature  o^  hard 
curds.  On  the  basis  of  many  observations  the  author  was  led  to  the  con- 
clusion that  curds  appear  in  stools  only  after  feeding  on  raw  milk,  and 
that  the  curds  disappear  as  soon  as  the  diet  is  changed  to  boiled  milk. 
Brennemann  takes  for  granted  that  the  appearance  of  curds  is  the  result 
of  a  serious  fault  of  digestion,  which  can  be  corrected  by  changing  the 
diet  from  raw  to  boiled  milk.  The  observations  of  Brennemann  may 
prove  of  practical  and  theoretical  importance,  but  his  work  fails  to 
furnish  new  information  as  to  the  clinical  significance  of  the  appearance 
of  the  curds.  The  present  observations  may  be  of  some  value  whether 
or  not  the  views  of  Brennemann  are  corroborated. 

Without  any  desire  to  contradict,  or  to  disagree  with  the  views 
expressed  by  this  writer,  attention  may  be  called  to  the  fact  that  the  first 
patient  under  our  observation  was  fed  on  boiled  milk. 

METHODS    OF    ANALYSIS 

Total  Nitrogen  was  determined  by  the  Kjeldahl-Gunning  method. 
Samples  of  food  mixtures,  feces,  and  curds  were  dried  on  a  water  bath 
and  then  to  constant  weight  in  an  air  bath. 

Sugcj-  estimation  was  made  volumetrieally  l)y  the  method  described  by 
Ettore  Selvatici.^  The  procedure  was  the  following :  The  proteins  of  the 
milk  were  removed  by  coagulation,  and  the  clear  filtrate  was  added  from 
a  burette  into  a  definite  volume  of  a  boiling  Fehling's  solution.  A  small 
amount  of  potassium  ferrocyanid  is  added  to  Fehling's  solution  previous 
to  the  beginning  of  titration.  The  sugar  solution  is  added  until  the 
Fehling  solution  loses  its  blue  color. 

Starch  content  in  barley  water,  barley  jelly,  and  bean  gruel  was  deter- 
mined by  its  inversion  into  glucose.  This  was  accomplished  by  heating 
the  solution  with  dilute  sulphuric  acid  in  an  autoclave.  The  sugar  was 
titrated  by  the  Pavy  method. 

Fat  estimation  was  made  by  extraction  with  ether  in  a  Soxhlet 
apparatus.  For  the  determination  of  the  total  fat,  the  substance  to  be 
extracted  was  carefully  mixed  with  phosphoric  acid.  Fat  exclusive  of 
soap  fat  was  estimated  directly  on  the  unmixed  feces.  In  the  food,  fat 
was  estimated  by  extracting  with  ether  in  a  Soxhlet  apparatus.  In  order 
to  remove  the  moisture  from  the  ether  extracts,  the  residues  of  these 
extracts  were  redissolved  in  chloroform,  filtered  through  paper  moistened 
with  chloroform,  and  dried  first  on  a  water  bath  and  then  in  a  desiccator. 


7.  A  Contribution  to   Our   Knowledge   of   the  Etiology  and  Nature   of   Hard 
Curds  in  Infants'  Stools,  Am.  Jour.  Dis.  Child.,  1911,  i,  341. 

8.  Selvatici,  Ettore:  Bui.  de  I'Assn.  des  Chimistes  de  sucrerie  et  de  distillerie, 
1910,  xxvii,  1179. 
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Ash-Estimation. — The  dry  samples  of  food  or  excretions  were  incin- 
erated and  the  residue  extracted  with  hydrochloric  acid.  The  insoluble 
part  was  further  ignited  with  the  use  of  a  few  drops  of  strong  nitric  acid. 
The  acid  filtrate  was  added  to  the  residue  and  evaporated  to  dryness. 

The  total  acidity  and  volatile  acids  in  the  feces  were  determined  in 
the  following  way :  A  known  proportion  of  the  moist  feces  was  made  into 
an  emulsion  by  shaking  in  distilled  water  with  glass  beads,  and  then 
made  to  definite  volume.  An  aliquot  part  was  titrated  for  total  acidity 
with  decinormal  sodic  hydrate,  pheuolphthalein  being  used  as  indicator. 
To  determine  volatile  acids,  another  portion  of  the  emulsion  was  made 
acid  to  Congo  paper  with  dilute  phosphoric  acid  and  distilled  with  steam 
into  a  measured  quantity  of  decinormal  sodic  hydrate  until  the  dropping 
distillate  was  no  longer  acid ;  the  unneutralized  sodic  hydrate  then  being 
titrated  with  decinormal  sulphuric  acid  and  phenolphthalein  used  as 
indicator. 

HISTORIES 

Daniel  L.,  7  months  old,  was  admitted  to  the  hospital  Oct.  5,  1910.  There  was 
a  history  of  protracted  diarrhea  and  no  gain  in  weight.  He  weighed  10  pounds, 
8  ounces  and  was  poorly  nourished.  Metabolism  experiments  were  carried  on 
from  October  15  through  October  28,  from  November  S  through  Xovember  22, 
and  from  December  6  through  December  10,  and  the  stools  were  collected  for 
analysis  until  December  19.  During  the  first  period  the  weight  was  variable, 
being  about  the  same  at  the  end  as  at  the  beginning,  4,722  gm.  The  tempera- 
ture was  also  variable.  During  the  second  period  the  child  was  looking  well  and 
the  weight  increased  rather  steadily  from  5,00.3  grams  to  5,310  o-rams.  In  the 
last  period  the  weight  was  again  variable,  showing  a  slight  loss  at  the  end  of  the 
metabolism  experiment  and  a  small  increase  during  the  following  days  in  which 
the  stools  were  collected.  During  this  time  the  child  had  low,  irregular  fever  due 
to  a  cervical  adenitis,  which  continued  for  some  time  after  the  conclusion  of  the 
experiment,  accompanied  by  loose  stools  and  falling  weight.  Subsequently  the 
food  was  changed  to  one  with  less  fat  and  protein  and  high  carbohydrate  with 
marked  improvement  and  gain  in  weight. 

Richard  M.,  2^2  months  old,  was  admitted  to  the  hospital  Sept.  6,  1910.  He 
had  not  been  gaining  weight,  and  for  ten  days  had  had  diarrhea  with  fever  and 
some  vomiting.  He  was  poorly  nourished  but  not  emaciated,  weighing  9  pounds, 
6  oimees.  He  was  used  as  a  control  for  the  Daniel  L.  experiments,  his  stools 
being  collected  from  October  16  through  October  28,  November  8  through  Xovem- 
ber 22,  and  December  6  through  December  19.  During  all  this  time  he  showed 
a  generally  rising  weight-curve,  from  4,527  gm.  on  October  16  to  5,063  gm.  on 
December  19.  After  the  first  period  the  stools  were  very  good,  though  they  fre- 
quently contained  small  hard  curds,  rarely  large  or  numerous  ones.  He  was  dis- 
charged December  25,  gaining  and  in  good  condition. 

John  D.,  2^2  months  old,  was  admitted  to  the  hospital  Sept.  27,  1910.  with  a 
history  of  diarrhea  and  loss  in  weight.  He  was  emaciated  and  rachitic.  His 
weight  was  5  pounds,  11  ounces.  He  began  to  gain  almost  at  once  and  his  stools 
improved.  Successive  increases  were  made  in  his  food  as  his  weight  became 
stationary,  on  October  11,  October  22,  November  8,  November  16,  and  November 
23.  Between  November  8  and  November  16  a  peri-rectal  abscess  formed  and  he 
had  fever  but  still  continued  to  gain  in  weight.  December  3  large  hard  curds 
began  to  appear  in  his  stools.  From  December  6  through  December  19  the  stools 
were  collected  for  analysis.  During  this  time  his  stools  were  generally  good, 
though   they  contained  manv   large  hard  curds,   and  his   weight  increased  from 
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3,508  gm.  December  6  to  3,584  gm.  December  18.  Double  otitis  media  developed 
from  December  5  and  erysipelas  of  the  scalp  from  about  December  18,  with  more 
or  less  fever,  and  he  began  losing  weight.  He  was  well  of  the  erysip  las  by 
December  29,  but  one  ear  was  still  discharging  at  that  time.  The  gain  in  weight 
be<yan  when  he  was  placed  on  a  milk  foimula  with  low  fat  and  protein  and  rela- 
tively high  sugar. 

Joseph  H.,  9  months  old,  was  admitted  to  the  hospital  Feb.  6,  1911.  weight  8 
pounds,  31/^  ounces.  There  was  a  history  of  constipation  and  considerable  colic, 
and  recently,  vomiting  and  loss  of  weight.  He  was  rather  poorly  nourished. 
There  was  no  vomiting  after  admission  but  his  weight  remained  at  a  standstill 
until  February  24,  when  liis  food  was  increased.  He  served  as  a  metabolism  con- 
trol from  March  14  through  March  23.  During  the  experiment  he  gained  slightly 
in  weight,  from  3,955  gm.  to  3,994  gm.  and  had  good  stools,  which,  however, 
invariably  contained  hard  curds,  often  large  and  numerous  ones.  He  continued 
to  gain  in  weight  and  have  good  stools  and  was  discharged  April  23,  weighing 
4.583  gm. 


THE  CALCIUM  METABOLISM  IX  IXFAXTILE  TETAXY, 
WITH  REPOET  OF  A  CASE* 

HERMAN  SCHWARZ,  M.D.,  and  MURRAY  11.  BASS.  M.D. 

NEW   YORK 

Before  disciipsing  the  role  of  calcium  in  the  etiology  of  tetany  it  is 
important  to  summarize  the  present  status  of  our  knowledge  of  calcium 
in  the  healtliy  organism. 

To  illustrate  how  minute  is  the  amount  of  calcium  involved  in 
metabolic  processes,  one  needs  but  consider  that  the  soft  tissues  contain 
0.01  per  cent,  of  the  calcium  in  the  body,  the  remainder  forming  7.7  per 
cent,  of  the  skeleton;  thus,  a  child  weighing  10,000  gm.  would  only  have 
1  to  2  gm.  in  the  soft  parts. 

The  calcium  content  of  the  brain,  according  to  Quest^  is  relatively 
high  in  early  infancy,  but  diminishes  as  the  child  grows  older,  most 
rapidly  in  the  first  few  months,  then  more  slowly.  In  the  fetus  he  found 
0.168  per  cent,  calcium,  in  a  new-born  child  0.107  per  cent.,  in  a 
4  months  child  0.072  per  cent.,  at  IG  months  0.074  per  cent.,  and  at 
214  years  there  was  0.067  per  cent.  The  nitrogen  content  was  fairly 
constant,  being  10  to  12  per  cent,  of  the  dried  powder.  In  the  brains  of 
three  infants  dying  with  tetany  10,  11,  and  12  months  old,  however, 
Quest  found  the  calcium  content  distinctly  diminished  (0.041  per  cent., 
0.047  per  cent.,  0.0535  per  cent.).  Aschenheim-  found  the  percentage 
diminished  in  two  patients  aged  7  and  10  months,  and  approximately 
normal  in  a  third  case  (0.0373  per  cent.,  0.0234  per  cent.,  0.0557  per 
cent.).  Leopold  and  von  Reuss,^  however,  did  not  find  any  change  from 
the  normal  in  two  infants  4  and  5  months  old,  respectively  (0.062  and 
0.038  per  cent.).  Michel  Cohn*  also  found  the  calcium  content  of  the 
brain  in  one  case  of  tetany  normal.  In  animals  suffering  from  tetany 
parathyreopriva  it  has  been  demonstrated  by  MacCallum,^  Pexa,®  and 
Aschenheim-  that  the  calcium  of  the  brain  is  diminished.  Cooke,"  on 
the  other  hand,  found  a  slight  increased  calcium  content  in  the  brains 
of  dogs  dying  of  tetany.    However  contradictory  the  results  may  appear, 
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they  may  be  better  interpreted  in  the  researches  of  Loeb  who  showed  that 
it  is  not  the  presence  of  one  salt  alone  in  the  solution,  but  its  interaction 
with  other  salts  which  influences  nerve  irritability.  Either  a  diminution 
of  the  Na  or  an  increase  of  the  Ca  diminishes  the  irritability.  This  is 
well  illustrated  by  Aschenheim  in  his  third  tetany  brain,  in  which, 
althous^h  the  calcium  content  is  high,  the  sodium  also  being  high  causes 

Ca 
the  quotient  of  the  fraction  —  to  equal  46,  whereas  in  normal  brains 

Na 
it  is  only  19  to  26. 

The  application  of  calcium  to  the  cerebral  cortex  has  been  shown  by 
Sabbatani^  to  diminish  its  electrical  excitability.  Quest^  was  able  by 
means  of  calcium-poor  food  to  diminish  the  electrical  excitability  of  the 
peripheral  nerves  in  dogs,  presumably  by  diminishing  the  calcium  content 
of  the  nervous  system.  Stoeltzner^"  in  an  attempt  to  repeat  this  work, 
obtained  contradictory  results ;  and  Pexa,^  who  fed  puppies  on  a  calcium- 
free  diet,  was  unable  to  show  any  hyperexcitability  of  the  peripheral 
nerves,  although  at  autopsy  the  brains  contained  but  one-fourth  the  nor- 
mal amount  of  calcium.  Eosenstern^'-  attempted  t^  attack  this  problem 
from  the  clinical  side,  and  in  cases  of  spasmophilic  diathesis  gave  large 
doses  of  calcium  chlorid  (3  gm.)  by  means  of  which  he  was  enabled  to 
diminish  the  electrical  excitability,  the  kathodal  opening  contraction 
rising  within  an  hour  to  its  maximum,  the  effect  disappearing  within 
twenty-four  hours.  Of  twenty  cases  tested  fifteen  responded  to  the  cal- 
cium and  five  were  unaffected.  To  prove  that  it  was  the  calcium  and  not 
the  clilorid  that  was  active,  he  used  various  other  chlorid  salts,  but  with 
them  was  unable  to  obtain  results.  Large  doses  of  ISTaCl,  on  the  other 
hand,  increased  the  irritability.  These  influences  on  the  electrical  reac- 
tions have  been  investigated  in  the  nerve-muscle  preparation  of  the  frog 
by  Reiss^^  who  showed  that  variations,  i.  e.,  a  diminution  in  the  calcium 
concentration  of  the  solutions  applied,  could  explain  most  of  the  elec- 
trical reactions  of  tetany  with  the  exception  of  anodal  closure. 

An  examination  of  the  calcium  content  of  the  blood  has  also  been 
carried  out  in  order  further  to  clear  up  the  relationship  of  this  substance 
to  tetany.  In  parathyroidectomized  dogs  MacCallum  and  Voegtlin^ 
found  the  amount  diminished.  Neurath,^^  using  Wright's  method,  found 
that  the  calcium  content  of  healthy  children's  blood  was  highest  in  early 
age  and  diminished  as  the  child  grew  older,  breast-fed  children  showing 


S.  Sabbatani:  Quoted  by  Quest   (see  Note  9). 
9.  Quest:  Wien.  klin.  Wclmschr.,  1906,  No.  27. 

10.  Stoeltzner:    Neurol.   Zentralbl.,    1908,   No.   2    (quoted   by   Escherich) 

11.  Rosenstern:   Jahrb.  f.  Kinderh.,  ii.  No.  2,  p.  72. 

12.  Reiss:   Ztsclir.  f.  Kinderh.,  iii,  No.  1. 

13.  Neurath:  Ztschr.  f.  Kinderh.,  1910,  i. 
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a  higher  percentage  than  the  artificially  fed.  Adding  calcium  to  the  food 
does  not  seem  to  increase  the  calcium  in  the  blood.  Parathyroidectomized 
animals  also  showed  diminution  of  the  blood-calcium.  However,  he 
emphasizes  the  fact  that  by  Wright's  method  only  ionic,  i.  e.,  precipitable 
calcium  is  estimated. 

From  the  clinical  standpoint  this  problem  has  been  attacked  by 
watching  the  therapeutic  effect  of  doses  of  calcium  in  tetany.  In  post- 
operative tetany  both  in  animals  and  man,  large  doses  of  calcium  have 
been  successfully  used  to  relieve  the  symptoms.  In  the  tetany  of  adults 
Curschmann  and  many  others  have  had  good  results.  In  the  infantile 
form  Gerstenberger^*  got  no  results  by  the  oral  administration  of  calcium 
lactate,  but  his  doses  were  only  2  gr.  three  times  a  day.  Eosenstern^^ 
used  it  effectively  by  giving  large  doses.  Intravenously  calcium  has 
yielded  even  better  results. 

At  first  sight  it  would  seem  that  the  most  rational  method  of  solving 
the  whole  problem  would  be  by  means  of  metabolism  experiments;  that 
is  to  say,  ascertaining  the  total  calcium  intake  and  output.  Although  of 
undoubted  value,  this  method  has  the  disadvantage  that  it  does  not  give 
any  information  as  to  the  intermediate  metabolism  of  the  calcium,  or  as 
to  how  much  calcium  there  is  at  any  time  available  for  the  various  parts 
of  the  body.  It  is  surprising  how  little  is  known  about  the  calcium 
metabolism,  either  in  normal  or  in  abnormal  cases,  and  especially  in  cases 
of  tetany. 

The  metabolism  of  normal  breast  babies  has  been  better  investigated 
on  account  of  the  ease  with  which  it  is  possible  to  obtain  a  normal  breast- 
fed child.  Michel,"  in  a  number  of  infants  from  5  to  11  days  old,  found 
an  absolute  retention  of  calcium  of  about  0.2  mg.,  about  60  to  80  per 
cent,  of  the  intake.  In  older  children,  aged  3  to  31/^  months,  Michel  and 
Perret^®  and  Schabad"  have  found  slightly  less  retention,  150  to  200  mg., 
40  to  50  per  cent,  of  the  intake.  Langstein  and  Meyer^^  give  as  an 
average  of  various  observations  a  retention  in  breast-fed  babies  of  176  mg. 
or  62.44  per  cent,  of  the  intake. 

As  far  as  bottle-fed  babies  are  concerned,  the  figures  vary  from 
1  to  5  per  cent,  retention  (Cronheim  and  Muller^^)  to  44  per  cent.  Blau- 
berg.-"  It  must  be  added,  however,  that  as  Schabad  remarks,  the 
figures  of  Cronheim  and  Muller's  eases  are  so  low  that  they  do  not  cover 
the  calcium  requirement  of  the  organism.     Langstein  and  Meyer  give 


14.  Gerstenberger :  Jour.  Exper.  Med.,  Mar.  1,  1911. 

15.  Michel:   L'Obstetrique,  Mar.   15,   1896    (quoted  by  Schabad). 
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the  average  retention  as  44.4  per  cent.  These  figures  must  be  regarded 
as  more  or  less  arbitrary,  as  not  enough  cases  have  been  examined  nor 
have  the  durations  of  the  various  experiments  been  of  sufficient  length. 

CASE     REPORT 

In  a  case  of  tetany  whicli  we  had  the  opportunity  of  observing,  the 
calcium  metabolism  was  studied  in  three  periods  of  three  days  each.  The 
history  of  the  case  is  as  follows : 

History. — Female  child  1  year  old,  non-instrnniental  delivery,  breast-fed  till 
the  age  of  10  months;  apparently  normal  until  9  months  of  age  (could  stand  and 
made  attempts  to  walk  alone),  when  it  suddenly  began  to  have  convulsions, 
which  were  repeated.  For  this  it  was  taken  to  a  hospital  and  remained  there  two 
months.  Two  weeks  after  it  left  the  hospital  it  came  under  our  observation.  Its 
condition  was  as  follows : 

Physical  Examination. — A  poorly  developed  anemic  female  child  with  very 
moderate  rachitis,  extremities  held  in  typical  tetany  position,  with  marked 
spasticity.  Eyes  staring,  face  mask-like;  Chvostek  extremely  marked;  Trousseau 
present.  Galvanic  irritability  showed  kathodal  opening  contraction  at  1.0  milli- 
ampere.  Physical  examination  of  the  lungs,  heart  and  other  viscera  was  negative; 
temperature  102,  pulse  120,  respiration  30;  stools  dyspeptic;  urine  showed  a  faint 
trace  of  albumin. 

On  admission  the  child  was  put  in  a  metabolism  bed,  and  a  four-day  experi- 
ment carried  out,  the  first  day  being  disregarded.  It  was  given  in  three  days 
2,300  c.c,  of  milk,  containing  by  absolute  analysis  2.5  per  cent,  fat,  2.25  per  cent, 
protein  and  6  per  cent,  sugar.  During  this  time  and  for  several  weeks  afterward 
the  child  ran  a  temperature  up  to  102.  Physical  examination  including  ears, 
urine,  etc.,  failed  to  show  the  cause  for  this.     The  Pirquet  test  was  negative. 

During  the  following  month  the  child's  food  consisted  of  little  milk  and  plenty 
of  cereal.  During  this  period,  although  the  child  took  its  food  badly  and  lost  in 
weight,  the  symptoms  of  manifest  tetany  improved  considerably,  so  that  the 
child  lost  its  fixed  staring  expression,  Trousseau  could  no  longer  be  obtained,  the 
Chvostek  became  less  marked  and  kathodal  opening  contraction  had  increased  to 
3  milliamperes. 

May  25  the  child  was  again  put  in  the  metabolism  bed.  It  was  fed  on  a  cow's 
milk  mixture  (fat  3  per  cent.,  protein  2.2  per  cent.,  sugar  6  per  cent),  of  which  it 
took  1,870  c.c.  Its  weight  at  this  time  was  12  pounds,  14  ounces.  After  four 
days  the  child  was  removed  from  the  metabolism  bed  and  put  on  a  milk-free  diet 
of  soup  and  cereal  for  one  week.  Then  it  was  given  cod-liver  oil  3i  t.  i.  d.,  10 
ounces  of  milk  a  day,  cereals,  soup  and  bread  and  butter.  The  milk  was  then 
gradually  increased.  Under  this  regimen  the  symptoms  rapidly  improved,  the 
temperature  became  normal,  and  remained  so;  kathodal  opening  contraction 
rising  to  6  milliamperes,  the  only  evidence  of  tetany  being  a  slight  Chvostek. 

July  21  the  third  metabolism  experiment  was  begun.  During  this  the  child 
received  2,250  c.c.  milk,  120  gm.  bread,  150  gm.  rice,  containing  in  all  fat  and 
protein  as  seen  in  the  table.    The  child's  weight  at  this  time  was  again  14  pounds. 

During  the  entire  period  of  observation  the  stools  were  one  to  two  a  day, 
unformed,  greenish-yellow,  dyspeptic.  The  urine  during  the  first  few  days  of  the 
illness  contained  a  faint  trace  of  albumin  and  a  few  hyaline  casts.  Subsequently 
the  urine  was  normal. 

SUMMARY 

A  child  observed  three  months. 

Experiment  1. — Manifest  tetany;  kathodal  opening  contracture  1  milliampere; 
fever;   feeding  raw  cow's  milk,  calorically  slightly  insufficient. 
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Experiment  2. — Tetany  markedly  improved,  kathodal  openinj^  contracture  3; 
fever;  feeding  raw  cow's  milk  caloricalh-  insufficient  through  tlie  child  refusing 
nourishment. 

Experiment  3. — After  milk-free  diet  ami  cod-liver  nil  only  symptom  of  tetany 
a  sliglit  Chvostek;   kathodal  opening  contraction  (!  milliamperc^. 

From  Table  1  of  the  balances  in  these  three  experiments,  it  will  be 
seen  that  although  the  child  was  fed  a  calorically  insufficient  mixture, 
the  nitrogen  balances  were  positive,  50  per  cent,  in  the  first  experiment, 
and  38  per  cent,  in  the  second. 

Table  1. — Fat  and  XriROfip:N  ix  an   Infant  with  Tetany 


H  S 


The  fat  balance  obtained  by  the  method  of  Kumagawa  and  Suto, 
showed  an  intake  of  54  gm.  in  Experiment  1,  with  resorption  of  88  per 
cent.;  the  resorption  in  the  second  being  much  better  (96  per  cent.)  ; 
in  the  third  about  95  per  cent.,  showing  an  improvement  in  the  fat 
resorption  in  the  last  two  experiments. 
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2  3  1,870  3   F.  2.2  P.  6  S  2.917    295  0.0288   7.0  0.8044  2.1128  72.4  2.084   71.3 

3  3        Milk,  Rice,  Bread  3.918  1,026  0.220   16.0  1.420   2.492   63.0  2.272   58.7 

The  calcium  metabolism  as  seen  from  Table  2  shows  that  in  Experi- 
ment 1,  with  an  intake  of  2.9  gm.  of  calcium,  there  was  an  absolute 
resorption  of  1.376  gm.,  or  38  per  cent.,  and  an  absolute  retention  of 
1.1062  gm.  or  37.8  per  cent.  In  the  second  experiment  with  practically 
the  same  intake  there  was  only  0.8  gm.  excreted  in  the  feces,  an  absolute 
resorption  of  over  2.0  gm.  or  76  per  cent,  and  a  retention  of  71  per  cent. 
The  amount  of  calcium  excreted  in  the  urine  in  both  of  these  experiments 
was  about  the  same.  In  the  third  experiment,  in  which  the  intake  was 
mcreased  by  1  gm.  of  calcium,  the  amount  of  dried  feces  being  almost 
the  same  as  in  Experiment  1  (16  gm.  as  compared  with  20  gm.),  the 
actual  excretion  was  less  than  in  Experiment  1,  the  absolute  resorption 
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was  2.4  gm.  as  compared  with  1.3  gm.  in  Experiment  1,  and  2.1  gm.  in 
Experiment  2,  the  percentage  being  63  per  cent.,  almost  as  lar^e  as  in 
Experiment  2  and  almost  twice  as  large  as  in  Experiment  1.  The  reten- 
tion was  58  per  cent.  The  amount  of  calcium  oxalate  in  the  urine  of 
Experiment  3  is  high,  due  to  the  unfortunate  admixture  of  some  of  the 
feces.  However,  even  if  we  assume  that  all  the  calcium  found  in  this 
urine  in  Experiment  3  was  derived  from  this  contamination,  nevertheless, 
by  adding  this  to  the  calcium  of  the  feces  we  still  find  the  excretion  less 
than  in  Experiment  1,  although  the  child  was  getting  1  gm.  more 
calcium  by  mouth. 

It  has  been  shown  that  the  calcium  output  may  be  increased  by  fever,^^ 
and  it  might  be  argued  that  the  comparatively  low  retention  (37  per 
cent.)  in  our  first  experiment  was  due  to  this  cause;  however,  during  the 
second  experiment  the  child  ran  a  similar  temperature  and  the  retention 
had  almost  doubled. 

Concerning  the  rickets,  Schabad^-  has  shown  that  as  the  rickets 
improves  the  calcium  retention  is  bettered.  In  our  case  it  seems  hardly 
probable  that  the  rickets  was  much  of  a  factor,  for  the  child  had  no 
enlargement  of  the  epiphyses,  had  been  able  to  stand,  and  had  made 
attempts  at  walking  at  9  months;  in  fact,  the  rosary  was  the  only  symp- 
tom. In  a  period  of  five  weeks,  during  which  time  there  had  been  no 
especial  therapy  or  diet  instituted  for  rickets  (cod-liver  oil  was  given  only 
after  the  second  experiment)  and  the  child  having  lost  weight,  the 
improvement  in  the  calcium  retention  could  scarcely  be  attributed  to 
improvement  in  the  rickets. 

The  only  cases  comparable  to  ours  are  that  of  Cybulski^'  and  those 
of  Schabad.2* 

Cybulski's  case  was  an  infant  7  months  old  weighing  6,100  gm. 
(13.4  pounds).  It  was  supposedly  a  non-rachitic  infant  suffering  from 
manifest  tetany.  Cybulski  did  metabolism  experiments  of  three  periods 
of  three,  three,  and  four  days  each.  The  child  received  cow's  milk  in 
the  first  and  woman's  milk  in  the  second  and  third  experiments.  From 
the  figures  in  Table  3  it  will  be  seen  that  there  is  a  progressive  improve- 
ment in  the  calcium  retention,  the  figures  showing  first  20.8  per  cent, 
retention,  then  53.7  per  cent.,  and  last  87.2  per  cent.  The  fat  resorption, 
as  in  our  experiment,  also  improved,  but  the  nitrogen  during  the  first 
experiment  was  negative. 

The  gradual  increase  in  the  amount  of  calcium  retained  might  well 
be  ascribed  to  the  fact  that  the  child  received  woman's  milk,  for  this  in 
itself  ordinarily  causes  an  increase  in  the  calcium  retention.     Further- 


21.  Schkariii:    Arch.  f.  Kinderli.,  1905.  xli. 

22.  Schabad:   Arch.  f.  Kinderh.,  liv,  Nos.  1-3. 

23.  Cybulski:   Monatschr.  f.  Kinderh.,  November,  1906,  p.  409. 

24.  Schabad:  Monatschr.  f.  Kinderh.,  ix,  No.  1. 
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more,  the  child  during  the  first  experiment  was  not  in  nitrogen  equilib- 
rium; moreover,  it  is  very  improbable  that  a  child  of  the  proletariat 
weighing  only  13.4  pounds  at  7  seven  months  should  be  free  from  rickets. 
In  addition,  Schabad  calls  attention  to  the  absence  of  spastic  extremities 
and  the  Trousseau  sign,  doubting  as  to  whether  the  case  is  really  one  of 
tetany.  It  seems  to  us,  however,  that  the  electrical  reactions  undoubtedly 
classify  the  case  as  tetany,  and  it  would  seem  more  than  likely  that  the 
convulsions  could  be  ascribed  to  this  cause. 

Table   3.— Cybulski's   Case.    Calcium   Oxid  Balance 


Experi- 

Dura- 

Intake 

Urine 

Feces 

Eesorpl 

;ion 

Eetent 

ion 

ment 

tion, 

CaO, 

CaO, 

CaO, 

Absolute, 

Per 

Absolute, 

Per 

No. 

Days 

gm. 

gm. 

gm. 

gm. 

cent. 

gm. 

cent. 

1.    .. 

.    3 

1.75G 

0.0074 

1.382 

21.4 

0.366 

20  8 

2. 

.    3 

n.997 

0.0089 

0.453 

54.7 

0.536 

53,7 

3.    .  . 

.    4 

1.531 

0.031 

0.1G50 

89.3 

1.353 

87.2 

Schabad  describes  two  cases  of  rickets  complicated  by  tetany,  21/^  and 

3  years  old,  respectively,  in  which  the  calcium  retention  had  sunk  to 

4  per  cent,  in  the  one  and  15  per  cent,  in  the  other.  By  the  administra- 
tion of  cod-liver  oil  and  phosphorus  he  was  able  to  raise  the  retention 
in  the  second  case  from  15  per  cent,  to  76.6  per  cent.,  and  coincidently 
noted  the  diminution  in  the  electrical  excitability  —  the  kathodal  opening 
contraction  going  from  2  to  6  milliamperes  and  the  Chvostek  and  laryngo° 
spasm  disappearing.  It  is  difficult  to  compare  these  cases  with  ours, 
first,  on  account  of  the  difference  in  ages,  second,  their  marked  rachitis 
and,  third,  the  fact  that  Schabad's  metabolism  experiments  did  not 
include  the  stage  of  manifest  tetany.  It  is  seen  that  in  his  cases  also  the 
increase  in  the  calcium  retention  and  the  improvement  in  the  symptoms 
go  hand  in  hand. 

Table  4. — Xitkogex  Fractions  in  Ubine  in  the  Authob's  Case  of  Tetany 

Date  Amt.     Sp.  Gr.      Total         Urea,      Urea  N    NH3  Xi-    NH3N 

•  •  •  ■  c.c Xitrogcn,      gm.      Per  cent,     trogen.      Per 

•  ■  •  •  gni-  •  .  ■        Total  X        gm.         cent. 

Total  X 

April    18-19     130  1010  1.07  0.69  64.5  0.0585  5  47 

April    19-20    205  1016  1.06  0.73  68.8  0.051  4.81 

April    20-21     300  1010  1.08  0.84  77.8  0.072  6.66 

May    25-26    95  1020  0.030          lost  ....  0.04  4  3 

May   26-27    65  1025  0.740  0.54  73.0  0.044  5  40 

May   27-28    135  1012  0.970  0.607  62.6  0.091  9.39 

July    19-20    380  1009  2.542  2.086  82.0  0.234  9.21 

Haskins  and  Gerstenberger-^  in  a  child  suffering  from  manifest  tet- 
any (negress  14  months  old)  found  the  calcium  retention  11.7  per  cent. 
Eight  months  later,  after  treatment,  with  the  child  apparently  greatly 
improved,  the  calcium  retention  was  12.8  per  cent. 

25.  Haskins  and  Gerstenberger :   Jour.  Exper.  Med.,  March,   1911. 
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COXCLUSIOXS 

From  the  foregoing  review  of  the  subject,  and  analysis  of  rnr  case, 
one  might  conclude  as  follows : 

1.  Sufficient  data  are  not  available  to  state  definitely   the  absolute 
and  percentual  figui'es  for  calcium  retention  in  the  normal  child. 

2.  The  calcium  in  our  case,  as  compared  with  the  few  normal  cases 
on  record,  does  not  seem  diminished. 

3.  From  Cybulski's  and  our  cases  it  appears  that  the  calcium  reten- 
tion improves  as  the  tetany  disappears. 

50  East  Ninetv-First  Street. 


REPORT    OF    BRAIN    CASES 
WILLIAM  J.  BUTLER,  A.M.,  M.D. 

CHICAGO 

During  the  past  year  a  number  of  interesting  cases  involving  the 
nervous  system  occurred  in  the  service  of  my  colleagues  and  myself  at 
the  Cook  County  Hospital,  a  few  of  which  I  herewith  report. 

Case  1. — Johanna  W.,  aged  8,  of  German  parentage,  but  born  in  France.  She 
was  brought  to  the  United  States  when  3  years  old.  No  serious  illness  had 
occurred  during  the  first  few  years  of  life.  At  the  age  of  6  she  started  to  school, 
which  she  had  to  give  up  shortly  thereafter  on  account  of  headaches.  At  that 
time  the  father  noticed  some  change  in  the  right  eye  and  later  a  similar  change 
in  the  left  eye.  The  affection  was  of  such  a  nature  that  she  could  see  better  in 
a  dim  light.  She  was  treated  with  but  little  success  for  several  months.  The 
sight  thereafter  gradually  improved  and  her  headaches  were  relieved  to  the  extent 
that  she  was  again  able  to  attend  school.  About  a  year  ago  the  headaches 
returned  and  were  verj^  severe.  Sleep  was  much  disturbed  and  the  only  com- 
fortable position  when  in  bed  was  with  the  head  lower  than  the  trunk.  She  had 
not  vomited  before  entering  the  hospital.  Several  months  ago  she  had  measles. 
This  seemed  to  aggravate  her  condition.  It  was  noticed  about  this  time  that 
she  used  her  arms  awkwardly,  stumbled  in  walking,  and  had  difficulty  in  talking. 
While  out  walking  on  one  occasion  she  stumbled  and  fell.  The  injury  did  not 
seem  severe,  but  immediately  following  the  fall  she  had  a  slight  convulsion  which 
was  not  accompanied  by  unconsciousness.  Her  symptoms  gradually  grew  worse. 
Walking  became  more  difficult,  her  speech  less  distinct  and  she  seemed  to  have 
some  trouble  in  swallowing.  She  was  brought  to  the  County  Hospital  October  3, 
1910,  and  walked  into  the  examining  room. 

Family  History. — Father  and  mother  healthy.  No  history  of  syphilis.  This 
was  the  only  child. 

Examination. — The  patient  was  a  girl  of  average  height  for  her  age,  but 
undernourished;  no  tenderness  of  head  nor  rigidity  of  neck;  fa«e  rather  expres- 
sionless, mouth  open;  throat  negative:  no  cervical  adenitis;  chest  symmetrical 
and  well  formed. 

Lungs:    Percussion   negative,   auscultation   negative. 

Heart:   Area  not  increased,  tones  normal,  no  murmiirs. 

Abdomen:   Liver  and  spleen  not  enlarged.     Abdomen  otherwise  negative. 

Extremities:   No  edema  or  eruption. 

Nervous  System:  Mentally  clear,  but  unable  to  speak  distinctly.  Later  she 
was  able  to  answer  questions  only  by  nods  and  shakes  of  the  head. 

Muscular  System  (motor  power)  :  No  absolute  paralysis,  but  paresis.  The 
left  abducens  was  paretic;   slight  horizontal  nystagmus. 

Face:  She  moved  only  the  left  side  of  the  face  and  that  but  little;  could  not 
protrude  tongue  nor  corrugate  lips;  opens  mouth;  palatal  reflex  present  but 
patient  could  not  be  induced  to  raise  palate  voluntarily. 

Arms:  Marked  spastic  paresis  of  left  arm  which  was  held  in  extension;  slight 
spastic  paresis  of  right  arm. 

Legs:  Held  in  strong  extension;  partial  flexion  was  possible  but  was  never 
maintained;  marked  spasticity;  the  left  was  much  more  involved  than  the  right. 

Trunk:  When  placed  in  sitting  posture  patient  had  difficulty  in  maintaining 
her  position.     The  spine  showed  scoliosis  which  was  easily  corrected. 
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Keflexes:  Arm-jerks  active,  knee-jerks  exaggerated.  Babinski  present  on  both 
sides.  Oppenheim  present.  Gordon  not  elicited.  No  ankle  or  patellar  clonus 
obtained. 

Sensation:  Touch  intact;  pain,  analgesia  of  left  side;  temperature,  mtact; 
muscle  sense  intact;  coordinated  movements  not  well  performed;  patient  had  to 
be  fed,  but  the  difficulty  seemed  to  arise  from  stiffness  and  weakness  primarily. 
Taste  and  hearing  so  far  as  tested  were  all  right. 

Examination  of  left  eye  showed  a  retinitis. 

Spinal  puncture  was  made  several  days  after  admission  to  hospital.  Pressure 
not  increased;  fluid  clear.  Prolonged  centrifuging  revealed  very  few  polynuclear 
cells  and  lymphocytes  and  no  bacteria. 

Pirquet  skin  reaction  was  made  and  found  negative. 

Wassermann  examination  of  blood  was  negative.  No  leukocytosis.  Urinalysis 
was  negative. 

Subsequent  Course. — In  the  subsequent  course  of  the  disease  all  symptoms 
became  more  pronounced  and  the  patient  passed  into  a  state  of  profound  coma, 
which  continued  for  a  few  weeks  before  death,  which  occurred  Dec.  27,  1910.  She 
had  in  this  period,  several  times  a  day,  a  slight  general  convulsion,  during  which 
the  whole  body  would  become  rigid  and  the  face  flushed.  Nasal  feeding  was  neces- 
sary for  several  weeks.  Decubitus  developed  on  dependent  parts  of  the  body.  The 
pulse  was  accelerated  during  her  stay  in  the  hospital,  and  she  had  at  times  a 
rise  in  temperature.  The  respiratory  rhythm  was  disturbed  during  the  period 
of  coma. 

Diagnosis. — In  view  of  the  general  symptoms  of  cerebral  pressure,  namely 
headaches,  retinitis,  later  vomiting  and  increasing  unconsciousness,  and  in  view 
of  the  focal  symptoms,  especially  the  paralysis  of  the  right  facial  and  the  marked 
spastic  paresis  of  the  left  arm  and  leg,  in  contrast  to  the  slighter  paresis  of  the 
right  arm  and  leg  and  left  facial,  also  the  dysarthria  and  dysphagia,  the  diag- 
nosis of  a  brain  tumor  located  in  the  pons  was  made.  In  investigating  the  etiol- 
ogy of  the  tumor,  it  was  found  that  the  blood  was  negative  to  the  lues  reaction, 
and  that  she  gave  a  negative  skin  tuberculin  reaction.  While  this  latter  point 
could  not  be  decisive  against  tuberculosis,  a  negative  reaction  might  be  of 
greater  value  in  a  diagnostic  sense  than  a  positive  reaction.  Consequently  it 
was  thought  that  the  tumor  was  a  glioma,  or  might  prove  to  be  a  solitary 
tubercle. 

Necropsy. — The  postmortem  was  made  by  Dr.  Boughton,  whose  diagnosis  was 
as  follows:  1.  Glioma  of  pons.  2.  Decubitus  on  both  trochanters,  right  ilium, 
sacrum  and  external  maleolus.  3.  Parenchymatous  degeneration  and  slight  pas- 
sive congestion  of  the  liver.     4.  Fatty  degeneration  of  the  kidneys. 

It  will  be  noted  from  the  history  of  this  case  that  fully  two  3^ears 
before  death  symptoms  of  brain  tumor  started.  The  process  had  evidently 
existed  for  some  time  before  distinctive  localizing  symptoms  developed 
themselves.  The  importance  of  recognizing  brain  tumors  early  is  self 
evident.  If  we  can  satisfy  ourselves  that  they  are  not  luetic,  and  to  this 
end  I  would  not  depend  on  a  negative  Wassermann  but  also  resort  to 
antiluetic  treatment,  there  is  only  one  course  of  treatment  open,  and  that 
is  operation,  first  for  the  symptomatic  relief,  and  second,  if  possible,  for 
the  removal  of  the  growth. 

Case  2. — Wanda  M.,  aged  8i^  years,  admitted  to  the  hospital  Nov.  16,  1910; 
of  German  parentage  but  born  in  South  Africa.  Three  weeks  before  admission 
the  child  began  to  feel  somewhat  indisposed,  did  not  care  to  go  to  school,  lost 
her  appetite,   complained  of  headache,  was   feverish  and  vomited  twice  or  three 
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times.  The  mother  insisted  on  the  child  continuing  in  school  for  about  three 
days  following  her  first  complaints.  The  headache  grew  worse  and  she  was 
taken  from  school,  with  all  symptoms  continuing  and  exaggerated.  In  the 
course  of  a  few  days  she  began  to  tremble  in  the  legs  and  arms.  This  was  mild 
in  character  until  about  five  days  before  entering  the  hospital,  when  the  child 
began  to  tremble  all  over.  She  complained  -of  stiff  neck  and  back  and  said  she 
had  pain  everywhere,  but  especially  in  the  head,  shoulders  and  arms. 

Previous  History. — Had  had  measles  and  small-pox. 

Family  History.— iseg&tive.     There  was  one  other  child  who  was  healthy. 

Examination.— The  patient  was  a  fairly  well  nourished  girl  of  8  years;  the 
skin  was  pale  and  her  expression  was  anxious.  She  breathed  with  the  mouth 
partially  open.  She  seemed  to  be  in  great  pain,  was  restless  and  irritable.  Every 
few  minutes  the  pain  was  so  great  that  she  went  into  a  semi-clonic  condition  all 
over  the  body  and  then  cried  out  loudly,  a  sharp  rasping  cry,  then  quieted  a 
little;  the  same  thing  was  repeated  in  a  short  time.  Her  mind  was  clear.  There 
was  no  defect  of  speech. 

Head:  The  head  was  not  enlarged  and  there  was  no  evidence  of  injury  about 
the  scalp.  The  eyes  were  wide  open.  The  pupils  were  dilated  but  reacted  to 
light.  There  was  no  discharge  from  the  eyes  or  nose.  There  was  sordes  on  the 
teeth. 

Neck:  A  few  postauricular  glands  Avere  palpable  on  the  left  side.  The  neck 
was  rigid.    When  the  head  was  raised  the  shoulders  and  trunk  came  up  also. 

Thorax:  There  was  good  resonance  over  the  lungs  on  both  sides  and  the  boun- 
daries were  normal  and  mobile.    A  few  moist  rAles  were  heard  posteriorly. 

Heart:   Area  and  sounds  normal;  no  murmurs  or  adventitious  sounds. 

Pulse  t  Soft,  easily  compressible,  and  accelerated. 

Abdomen:   Liver  and  spleen  not  palpable,  no  abdominal  tenderness. 

Genitalia:  Negative.     No  enlargement  of  glands  except  as  above  noted. 

Extremities:  The  arms  were  held  in  semiflexed  position  all  the  time  and 
were  kept  in  chronic  clonic  motion.  The  fingers  could  be  flexed  and  the  arms 
extended,  adducted,  and  abducted,  but  the  child  complained  of  considerable  pain 
whenever  they  were  moved.  The  back  was  held  rigid.  The  lower  extremities  were 
held  in  semiflexion.    A  decided  Kernig  was  present  on  both  sides. 

Reflexes:  Eyes  reacted  to  light  and  accommodation.  Knee-  and  Achilles-jerks 
somewhat  exaggerated.     Reflexes  of  upper  extremity  present. 

Blood  examination:  Reds,  4,900,000;  whites,  11,000;  hemoglobin,  95  per  cent  • 
index,  0.9. 

Differential:  Small  mononuclears,  13;  large  mononuclears,  7;  polynuclears,  80. 

Spinal  fluid:  Examined  Nov.  17,  1910.  Amount,  16  c.c,  under  pressure; 
looked  like  w^ater;  centrifuged  nine  hours;  a  few  lymphocytes  but  no  bacteria 
found. 

Urine,  negative. 

Wassermann  reaction,  negative. 

The  temperature  on  entering  the  hospital  was  100.4  F.  rectal ;  pulse  120. 

Following  spinal  puncture  the  pulse-rate  dropped  to  90,  to  80,  and  the  rectal 
temperature  remained  below  100  F.  All  symptoms  subsided,  and  in  a  few  days 
the  patient  was  convalescent. 

Diagnosis.— The  severe  headaches,  the  rigid  neck  and  back  and  the  presence 
of  Kernig's  sign  were  sufficient  to  suggest  meningeal  involvement.  She  had  a 
general  tremor  involving  the  head,  trunk  and  extremities.  The  tremor  was  con- 
stant. It  was  greatly  increased  in  voluntary  movement  or  in  touching  the  patient, 
as  she  was  hyperesthetic.  The  tremor  was  coarse,  the  excursions  being  large! 
During  movement  of  the  patient  the  term  semi-clonic  would  better  describe  "it 
than  tremor. 

In  regard  to  the  lumbar  fluid,  the  stained  specimens  made  after  centrifuging 
the  fluid  nine  hours  failed  to  reveal  any  organisms,  and  only  a  few  lymphocvtes! 
This   might   have   been    interpreted   as   a    negative   finding,  "or   one   suggesting   a 
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tuberculous  or  luetic  infection.  A  Wassermann  reaction  of  the  patient's  blood 
was  negative;  consequently  lues  was  strongly  improbable. 

The  patient  recovered  rapidly  following  the  lumbar  puncture,  so  that  tubercu- 
losis could  not  be  considered.  There  was  no  infection  of  the  nose,  throat,  ears 
or  sinuses  that  could  be  made  out  and  to  which  the  meningeal  symptoms  might 
have  been  considered  secondary.  She  had  what  looked  like  a  small  burn  over  the 
left  elbow,  but  there  was  no  evidence  of  any  considerable  infection  of  it.  There 
was  no  relation  to  be  made  out  between  this  and  the  meningeal  involvement. 
There  had  been  no  injury  to  the  head  nor  was  any  intoxicant  or  narcotic  to  be 
considered  in  the  matter. 

After  being  in  the  hospital  several  days  an  examination  of  a  vaginal  smear 
showed  it  positive  for  gonococci.  She  was,  therefore,  transferred  to  the  children's 
annex. 

While  we  might  speculate  on  the  character  of  the  meningeal  involve- 
ment, we  certainly  had  no  definite  point  on  which  to  make  an  etiologic 
diagnosis,  directly  or  indirectly.  It  might  be  consistent  for  us  to  consider 
the  possibility  of  serous  meningitis,  because  she  presented  some  of  the 
symptoms  of  meningitis,  because  the  lumbar  fluid  was  under  pressure, 
because  it  was  practically  negative  on  examination,  and  because  she 
recovered  promptly  following  puncture.  It  possibly  had  some  toxic  or 
infectious  origin,  a  view  which  might  be  reinforced  by  the  existence  of 
a  slight  temperature,  but  we  had  no  leading  points  on  which  to  base  it 
nor  with  which  to  associate  it. 

Case  3. — M.  L.,  girl  aged  13,  Jewish,  born  in  Russia. 

Family  History. — This  was  the  oldest  and  only  living  child.  The  mother's 
second  pregnancy  terminated  in  a  miscarriage  at  the  third  month.  The  third 
child  born  was  healthy  at  birth  but  died  at  six  months  of  summer  complaint. 
The  result  of  the  fourth  pregnancy  was  a  dead-born  child.  Xo  insanity  on  the 
father's  or  mother's  side  so  far  as  known.    Parents  were  both  in  good  health. 

Personal  History. — Her  early  development  in  regard  to  walking  and  talking 
proceeded  about  the  same  as  most  children.  She  was  bright  and  as  quiet  as  the 
average  child.  The  patient  had  brain  fever  when  2%  years  old  and  was  sick 
for  three  months.  At  six  years  she  liad  scarlet  fever,  but  recovered  entirely.  She 
never  seemed  to  care  much  for  the  company  of  children,  preferring  to  be  with 
older  people.     She  started  to  school  at  8  years  but  did  not  learn  well. 

Last  summer  (1910)  the  patient  was  attacked  by  four  children,  who  threw 
lier  down  and  beat  her.  Her  cries  brought  a  neighbor,  who  found  her  greatly 
frightened,  crying  and  trembling  all  over.  When  the  mother  returned  home  in 
the  evening  she  was  still  greatly  agitated.  That  night  she  slept  but  was  very 
restless.  On  the  following  day,  Tuesday,  she  went  with  other  children  for  a  boat 
ride.  On  returning  home  the  mother  thought  she  appeared  sad.  She  answered 
questions  and  talked  voluntarily.  Wednesday  evening,  when  getting  out  of  the 
bath  tub,  she  fell  and  struck  her  head.  The  mother  noticed  on  helping  her  up 
that  she  was  very  pale,  but  she  complained  but  little  of  her  head  hurting.  When 
the  mother  returned  from  lier  work  Thursday  she  found  the  patient  crying.  She 
said  she  did  not  want  to  live,  because  the  children  annoyed  her.  That  night  she 
slept  but  little,  cried  a  great  deal  and  talked  in  this  same  strain. 

On  the  following  day  she  stopped  talking  and  maintained  silence  for  ten  days. 
She  would  not  leave  the  house,  would  seldom  answer  a  question,  and  if  so,  with 
a  grunt,  and  would  not  eat  unless  her  mother  insisted  on  it.  At  the  end  of  ten 
days  she   suddenly  became  very  talkative  and  noisy;    she  talked  in  a  rambling 
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way  and  would  repeat  almost  everything  that  had  heen  said  to  her  during  her 
quiet  spell.  She  wanted  to  go  to  parks,  nickel  shows,  etc.,  and  wanted  to 
become  an  actress. 

Then  periods  of  complete  silence  and  agitation  alternated  regularly  every  ten 
days,  for  six  months.  She  was  taken  to  a  sanatorium,  from  which  she  escaped 
after  four  weeks.  She  did  not  appear  to  improve  wiiile  there,  but  after  return- 
ing home  there  was  a  period  of  three  months  in  which  she  seemed  to  do  much 
better,  did  not  have  her  mute  spells  and  was  quieter  in  general.  While  in  the 
sanatorium  it  was  noticed  that  the  spells  of  silence  and  agitation  were  not  so 
uniform.     At  no  time  had  she  had  delusions  or  Iiallucinations. 

Following  the  three  months  improvement,  the  mother  noticed  one  day  while 
the  child  was  at  the  piano  that  a  change  came  over  her.  She  stopped  playing 
and  looked  strange.  On  the  mother  inquiring  the  cause  of  the  change  she  said 
her  head  hurt.  After  awakening  on  the  following  morning  she  did  not  speak  for 
thirteen  days.  During  this  time  she  started  to  menstruate  for  the  first  time. 
Following  a  similar  alternating  period  of  agitation,  she  became  quiet  and  during 
this  time  she  also  menstruatcil.  She  was  subsequently  removed  to  the  Elgin' 
Asylum. 

Examuiation. — Lungs,   heart  and   abdomen   negative;    urine  negative. 

Nervous  System :  Head  did  not  sliow  any  evidence  of  past  injury.  Eyes 
reacted  to  light  and  accommodation. 

Muscular  System:  No  paresis  or  paralysis. 

Sensation:   Ko  disturbance  detectable. 

Reflexes:  Present  but  not  exaggerated.  No  hysterical  stigmata  could  be 
made  out. 

The  family  history  was  strongly  suggestive  of  lues.  The  girl,  however,  did 
not  present  any  evidence  of  luetic  lesions  past  or  present. 

The  mental  change  followed  closely  on  the  fright  and  head  injury.  The 
alternating  periods  of  silence  and  agitation  followed  each  other  with  great  regu- 
larity. She  showed  a  remarkable  memory  during  her  periods  of  agitation,  not 
only  of  what  was  .said  during  her  spells  of  silence,  but  of  early  events  in  her 
life,  of  her  native  .city,  Odessa,  etc.  She  was  also  physically  restless  at  these 
times,  while  in  her  periods  of  silence  she  would  stand  in  one  position  for  hours. 

In  view  of  the  clinical  l.istorv  of  this  case  the  question  of  diagnosis 
would  probahly  consider  circular  insanity  and  dementia  prttcox.  The 
alternating  character  of  the  periods  of  depression  and  emotional  excite- 
ment would  strongly  suggest  a  circular  form  of  insanity.  However,  such 
a  picture  might  occur  in  the  early  stage  of  dementia  praecox. 

During  her  periods  of  depression,  there  seemed  to  be  a  complete 
suspension  of  mental  activity,  lack  of  interest  in  her  surroundings  and 
no  tendency  to  ]i]iysical  effort,  all  of  which  points  are  strongly  suggestive 
of  dementia  pra^cox.  At  no  time,  however,  had  she  had  the  hallucinations 
or  delusions  that  are  frequently  pieseut  in  the  beginning  of  dementia 
prsBcox. 

7  Ea-t  ^Madison  Street. 


SPLENOMEGALY     (GAUCHEE) 
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It  is  the  object  of  this  paper  to  report  the  history  of  a  family,  several 
members  of  which  sufEer  from  a  type  of  splenic  enlargement  usually  des- 
iginated  as  that  of  Gaucher,  and  to  make  a  critical  study  of  all  the 
reported  cases  of  this  disease,  with  the  hope  of  proving  that  although 
these  cases  resemble  other  diseases,  yet  closer  study  gives  overwhelming 
proof  that  they  must  be  classed  by  themselves  as  an  entirely  distinct  and 
separate  disease.  The  diseases  from  which  it  is  especially  to  be  differ- 
entiated are  splenic  anemia  in  adults  and  von  Jaksch's  disease  in  infants. 
Under  the  term  "splenic  anemia,"  Osier  includes  all  those  cases  of  idio- 
pathic enlargement  of  the  spleen  asj=ociated  with  anemia,  which  were 
formerly  classified  as  splenic  pseudoleukemia,  anemia  splenica,  lymph 
adenie  splenique  and  splenic  form  of  Hodgkin's  disease.  He  states:  "I 
purposely  have  not  spoken  of  anemia  with  enlarged  spleen  in  very  young 
children,  a  subject  which  requires  separate  consideration." 

The  entity  of  splenic  anemia  is  not  at  all  granted.  Stengel  in  his 
paper  on  "Splenic  Anemia"  says:  "I  have  elsewhere  expressed  doubt 
regarding  the  individuality  of  such  a  condition  and  the  conviction  that 
many  different  sorts  of  diseases  have  been  classed  under  this  term." 

REPORT  OF  CASES 

Family  History. — Father  and  mother  both  living  and  well;  there  is  no  tuber- 
culosis in  the  family;  nor  could  any  luetic  history  be  obtained.  The  mother  has 
given  birth  to  four  children,  and  has  had  no  miscarriages  nor  stillbirths.  Anna, 
the  oldest  child,  is  11  years  old.  Lilly  died  in  1909  at  the  age  of  8;  Freda  is  9 
years  old,  and  Max,  the  youngest,  is  4  years  old.  Wassermann  reaction  of  mother 
negative. 

The  boy  came  to  my  notice  at  the  Vanderbilt  Clinic  June  10,  1911  (in  the 
service  of  Dr.  C.  Herrman)  where  he  was  brought  for  treatment  on  account  of  a 
progressive  enlargement  of  his  abdomen.  The  mother  stated  that  an  older  child 
(Lilly)  had  had  a  similar  condition  and  that  that  child  died  two  years  previously; 
as  this  child  (Lilly)  had  been  at  Mt.  Sinai  Hospital  (1906)  at  a  time  when  I 
was  a  member  of  the  house  staff  of  this  hospital,  I  can  recall  the  case  very  clearly. 
At  the  hospital  no  diagnosis  was  made.  This  child  was  also  treated  at.  the  Van- 
derbilt Clinic  in  1904,  and  notes  of  the  case  show  that  at  that  time  the  child 
had  a  much  enlarged  spleen  and  liver.     No  diagnosis  vpas  made  at  the  time. 

Case  1. — Anna:  Physical  examination  of  this  child  revealed  nothing  abnor- 
mal; she  was  in  good  physical  condition,  the  liver  and  spleen  were  not  enlarged. 

Case  2. — Lilly:  This  child  died  two  years  previously  at  the  age  of  8;  she  had 
measles  at  2  years;  no  other  diseases  of  infancy:  no  history  of  malaria.  At  4 
years  the  child  began  to  be  troubled  with  enlargement  of  the  abdomen;  also  com- 
plained of  dragging  sensation  in  the  side  and  weakness.    The  abdomen  was  progres- 
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sively  increasing  in  size;  at  the  time  the  child  was  at  the  hospital  the  liver  was 
10  cm.  below  the  free  border  of  the  ribs,  and  the  spleen  was  beyond  the  median 
line  and  well  filled  the  left  iliac  cavity.  The  child  had  at  no  time  any  hemor- 
rhages nor  oozing  from  tlie  gums,  and  there  was  no  discoloration  of  the  face. 

The  blood  examination  showed  the  following: 

Red  blood-cells,  3,440,000;  white  blood-cells,  6,200;- hemoglobin,  68  per  cent.; 
differential  count,  normal;   no  abnormal  cells  present. 

Mixed  treatment,  arsenic  and  a?-ray,  were  ineffectual  and  the  child  was  dis- 
charged from  the  hospital  unimproved.  A  few  months  later  the  child  suddenly 
developed  dyspnea  and  cyanosis  and  succumbed  before  a  physician  could  be  called 
(Fig.  1). 

Case  3.— Freda:  The  third  child  was  9  years  old;  she  had  no  diseases  of 
infancy,  and  there  was  no  history  of  malarial  infection.  During  the  last  year  she 
complained  of  pain  in  the  abdomen.  Physical  examination  showed  the  liver  to  be 
enlarged;  the  edge  was  palpable  2  inches  below  the  free  border  of  the  ribs.  The 
spleen  was  not  enlarged  and  the  edge  was  not  palpable.     The  blood  examination 


Fig.  1. — Enlargement  of  liver  and  spleen  in  Lilly,  Case  2. 

showed  the  following:  Red  blood-cells,  4,344,000;  white  blood-cells,  7,000;  hemo- 
globin, 75  per  cent.;  differential  count,  normal;   no  abnormal  cells  present. 

There  was  no  pigmentation  of  the  skin,  and  no  history  of  any  hemorrhages 
nor  oozing  from  the  gums  or  lips;  there  was  no  bone  tenderness  and  the  lymph- 
glands  were  not  enlarged.  Whether  Freda  was  suffering  from  the  same  disease  as 
Lilly  and  Max  (the  latter  case  to  be  described  later)  only  the  future  will  reveal; 
but  she  had  a  much  enlarged  liver  which  cannot  be  attributed  to  any  other  cause; 
whether  she  will  develop  a  large  spleen  later  cannot  be  definitely  stated  (Fig.  2). 

Case  4. — Max:  The  fourth  child  was  a  boy  4  years  old;  he  had  no  diseases 
of  infancy;  he  was  not  rachitic,  and  there  was  no  history  of  malarial  infection. 
About  one  year  previously  he  was  thrown  down  by  a  horse;  at  this  time  the 
attending  physician  told  the  mother  that  the  child  had  a  large  liver  and  spleen; 
since  that  time  the  mother  noted  a  progressive  enlargement  of  the  abdomen  and 
brought  the  child  to  the  clinic  on  that  account.  Examination  of  this  child  showed 
there  was  a  distinct  discoloration  of  the  face;  the  color  varied  from  light  yellow 
to  golden  hue.  The  pigmentation  was  most  marked  at  the  bridge  of  the  nose  and 
around  the  eyes.     There  was  no  discoloration  of  the  conjunctivae.     There  was  a 
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general  languid  appearance,  and  the  child  moved  about  very  slowly;  the  child 
did  not  complain  of  any  pain  nor  was  any  tenderness  to  he  elicited  in  the  chest 
or  abdomen.  Heart  and  lungs  were  normal.  The  liver  was  much  enlarged  and 
the  edge  was  palpable  at  the  umbilicus;  there  was  no  tenderness  over  the  liver. 
The  spleen  reached  to  2  inches  below  the  umbilicus  and  extended  over  the  median 
line  to  the  right  as  far  as  the  mammary  line. 

The  blood  examinatiorl  showed  the  following:  Red  blood-cells,  2,208,000;  white 
blood-cells,  5,000;  hemoglobin,  35  per  cent;  differential  count,  normal;  no  abnor- 
mal cells  found.  There  was  no  history  of  hemorrhages;  no  bone  tenderness,  and 
the  lymph-glands  were  not  enlarged  (Fig.  3).    Wassermann  reaction  negative. 

It  is  my  object  now  to  epitomize  all  the  cases  reported  in  the  litera- 
ture and  to  tr}'  to  make  a  critical  study,  witli  the  hope  of  collecting  data 
to  show  that  they  have  much  in  common,  and  that  they  differ  greatly 
from  other  similar  diseases,  and  that,  in  fact,  "Splenomegaly  (Grancher)" 
is  an  entity. 


Fig.   2. — Enlargement   of  liver   in   Freda,   Case  3. 


Gaucher's  Case.^ — Female,  aged  32,  died  of  intercurrent  pulmonary  tubercu- 
losis; splenic  enlargement  since  7  years  old,  accompanied  by  enormous  enlarge- 
ment of  liver;  repeated  epistaxis;  ulceration  and  oozing  of  blood  from  the  gums. 
The  blood  showed  simple  anemia.  Necropsy  showed  tuberculosis  of  lungs  and 
peritoneum,  moderate  enlargement  of  liver,  large  spleen  (4,770  gm.)  ;  lymph- 
nodes  normal. 

Picon  and  Ramoivd's  Case.^ — Female,  aged  32,  with  a  history  of  menorrhagia. 
abdominal  pain,  swollen  and  bleeding  gums;  operated  on  for  suspected  fibroid 
uterus;  large  spleen  found;  spleen  was  removed;  patient  recovered  from  operation. 
The  blood  showed  simple  anemia ;  spleen  weighed  2,800  gr.  Four  years  previous 
to  operation  there  was  a  history  of  trauma  to  abdomen. 


1.  Gaucher:  Th^se  de  Doctorat-Splenomegalie  Primitif:   Epithelioma  primitif. 
de  la  rate,  1882. 

2.  Picon  and  Ramond:  Hypertrophic  de  la  rate.  Arch,  de  m^d.  exper.  et  Anat. 
Path.,  1896. 
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Collieb's  Case  I." — The  spleen  was  taken  from  the  body  of  a  female  child 
aged  6  years,  who  was  admitted  to  Radclifl'e  Infirmary  April  4,  1894,  and  died 
there  Sept.  7,  1894.  The  mother  stated  that  the  child  was  healthy  up  to  8  months, 
when  she  had  a  severe  illness  the  nature  of  which  is  not  known.  When  2  years 
old  the  abdomen  was  noticed  to  be  enlarged,  and  was  steadily  increasing  in  size. 
The  blood  was  examined,  but  no  excess  of  white  blood  corpuscles  was  found.  The 
red  blood  corpuscles  were  misshapen  and  did  not  form  good  rouleaux.  Slight 
bending  of  ribs,  but  no  other  signs  of  rickets,  was  present.  Death  seemed  to  be 
accelerated  by  an  attack  of  "epistaxis  and  sickness."  The  mother  stated  that  she 
had  seven  children,  four  of  whom  died  previously  to  this  one — one  of  inflamma- 
tion of  the  lungs,  two  of  consumption  of  the  bowel  and  one  in  the  infirmary  six 
years  previously. 

Necropsy  showed  no  tuberculosis ;  spleen  weiglied  4  pounds  2  ounces;  child 
2.3  pounds:   all  mesenteric  glands  enlarged. 


Fig.  3. — Enlargement  of  spleen  and  liver  in  Max,  Case  4. 


Collier's  Case  2. — The  sister  died  at  an  infirmary  Nov.  27,  1888;  was  ad- 
mitted with  bronchitis  and  enlarged  spleen:  gradually  lost  strength  and  died  of 
exhaustion.  Xo  tuberculosis  was  found  on  necropsy.  The  spleen  was  found  to 
be  enormously  and  uniformly  enlarged:  weight  25  ounces.  On  section  it  was 
found  congested  and  its  substance  was  firm  though  somewhat  friable.  (Reported 
Jan.  16,  1895.) 

Weichselbaum's  Case.* — Male,  aged  21,  soldier;  no  history  given;  spleen 
removed  by  operation. 


3.  Collier:   A  Case  of  Enlarged  Sp'een  in  a  Child  Aged  6,  Tr.  London  Path. 
Sec,  1895. 

4.  Weichselbaum :  Primar  multiple  Endothelsarkom  der  Milz,  Virchows  Arch, 
f.  path.  Anat.,  1881. 
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Bovaird's  Case  1.° — Female,  aged  3;  father  and  mother  living  and  well;  nine 
children;  one  stillbirth  at  eight  months;  four  died  during  infancy  from  summer 
complaint;   five  are  living;   no  previous  diseases. 

For  about  one  year  the  mother  noted  enlargement  of  abdomen,  steadily  increas- 
ing; also  noted  a  mass  on  right  side  of  abdomen  as  well  as  on  left;  was  sent  to 
hospital;  the  child  was  of  normal  stature,  well  nourished,  not  anemic;  skin 
dusky;  some  signs  in  the  lungs;  liver  dulness  from  fourth  space  to  3  inches  below 
free  edge  of  ribs;  edge  was  hard  and  sharp;  spleen  extended  to  within  %  inch 
of  median  line  at  umbilicus;  lower  end  on  a  level  with  anterior  superior  spines 
of  ilium;  edge  sharp  and  hard;  nodes  in  each  axilla;  one  node  the  size  of  a  bean; 
both  sets  of  inguinal  glands  were  slightly  enlarged,  not  tender,  freely  movable. 
Blood,  4,400,000  reds,  9,000  whites,  hemoglobin  75  per  cent. 
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The  child  was  in  the  hospital  from  Nov.  28,  1896,  to  Dec.  22,  1896;  seemed 
quite  well;  chest  signs  cleared  up;  gained  1%  pounds.  Treatment,  Fowler's  solu- 
tion. 

Some  time  prior  to  July  26,  1899,  the  child  had  been  failing;  nose  bled  fre- 
quently and  quite  severely;  lost  flesh;  face  and  hands  had  become  bronzed.  At 
this  time — age  6  years — across  the  bridge  of  the  nose  and  on  the  cheeks  and  hands 
there  was  diffuse  bronzing  of  the  skin;  abdomen  spare,  prominent;  superficial 
veins  enlarged;  liver  extended  from  sixth  rib  to  within  1^  inches  of  umbilical 
line.  The  spleen  later  extended  into  and  filled  the  right  iliac  fossa.  The  glands, 
inguinal,  cervical  and  axillary,  were  slightly  enlarged.  Blood,  4,180,000  reds, 
14,000  whites,  Hgb.  62  per  cent.  In  December,  1899,  the  child  had  not  improved 
but  was  able  to  attend  school. 


5.  Bovaird:  Primary  Splenomegaly — Endothelial  Hyperplasia  of  the  Spleen — 
Two  Cases  in  Children;  Autopsy  and  Morphological  Examination  in  One,  Am. 
Jour.  Med.  Sc,  1900. 
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Bovaibd's  C'ASii  2. — Female,  sister  of  above  patient,  aged  13,  had  measles  at 
5  years;  at  7  an  eruption  on  the  scalp.  At  the  age  of  3  the  mother  noticed  an 
enlargement  of  the  abdomen  which  progressively  increased  in  size,  and  also  pig- 
mentation of  the  skin,  especially  across  the  nose.  The  child  complained  of  a  little 
discomfort  from  the  enlarged  abdomen  and  was  a  little  short  of  breath.  When 
admitted  to  the  hospital  she  was  small  in  stature  for  her  years,  fairly  well 
nourished,  skin  dusky;  across  the  nose,  underneath  the  eyes  and  on  the  upper 
lip  there  was  a  decided  brownish  pigment.  Liver  dulness  extended  from  the  fifth 
space  to  the  margin  of  the  ribs;  edge  could  not  be  felt;  superficial  veins  were 
dilated.  The  spleen  extended  to  1  inch  above  the  umbilicus,  passed  obliquely  to  the 
anterior  superior  spines  and  was  hard  and  smooth.  There  was  slight  enlargement 
of  right  inguinal  nodes,  moderate  enlargement  of  both  submaxillary  and  one  pal- 
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pable  node  in  each  axilla;  no  enlargement  of  the  epitrochlear  nodes.  Blood,  2,880,- 
000  reds,  4,000  whites,  Hgb.  60  per  cent.  Mixed  treatment  was  tried  without 
eflFect.  Three  years  later  the  condition  was  the  same;  the  child  did  not  grow 
in  stature  nor  gain  weight.  Readmitted  to  the  hospital  in  1899,  aged  16  years. 
The  patient  was  fairly  well  nourished,  face  and  hands  deeply  bronzed;  liver  dul- 
ness began  at  the  sixth  rib;  edge  l^/;  inches  below  the  free  costal  margin;  the 
spleen  filled  the  whole  of  the  left  iliac  fossa.  Blood,  3,550,000  reds,  7,000  whites, 
Hgb.  ?  Splenectomy  was  performed  May  17,  1899,  by  Dr.  A.  J.  McCosh.  The 
patient  died  three  hours  after  operation.    The  spleen  weighed  12V^  pounds. 

Brill's  Cases." — Father  and  mother  both  well;  had  six  children;  eldest  in 
perfect  health ;  second  died  at  3  years  of  marasmus  and  diarrhea ;  third,  one  of  the 
cases  here  reported;  fourth  in  good  health;  fifth,  second  case  here  reported;  sixth 
died  at  the  age  of  9  vears. 


6.  Brill:   Primary  Splenompsraly,  with  a  Report  of  Three  Cases  Occurring  in 
One  Family,  Am.  Jour.  Med.  Sc.,"l901,   1905,   1909. 
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Case  1. — Male,  aged  9  years,  died  with  enlargement  of  the  spleen. 

Case  2. — Male,  aged  31  years;  no  malaria,  rheumatism  nor  tuberculosis;  had 
persistent  patch  of  erythematous  papules  which  extended  from  the  mf.]..r  promi- 
nence of  one  side  across  the  skin  covering  the  nasal  bone  to  the  same  prominence 
on  the  other  side,  first  observed  in  1885;  no  splenic  enlargement  till  1889;  occa- 
sional epistaxis.  In  1899  first  enlargement  of  liver  noted;  also  a  peculiar  hard, 
ochre-colored,  wedge-shaped  infiltration  of  the  sclerotic  of  the  nasal  side  of  each 
eye;  lost  weight  slowly  but  progressively.  In  1899-1900  the  skin  of  neck,  face, 
and  hands  began  to  be  dusky  (light  yellow  to  brownish  tint).  In  1893  blood 
examination  showed  normal  red  and  white  count;  Hgb.  up  to  1900  never  lower 
than  80  pfer  cent.  In  1900  the  progress  of  disease  became  rapid.  The  patient 
had  an  acute  attack  of  colitis.  After  convalescence  hemorrhagic  furuncles 
appeared. 

In  1902,  pain  appeared  in  the  lower  end  of  the  left  tibia;  in  June,  1902,  the 
patient  had  a  malarial  attack;  epistaxis  became  frequent.  Blood,  3,200,000  reds, 
8,240  whites.  Hgb.  45  per  cent.  There  was  no  increase  in  size  of  spleen  during  the 
attack  of  malaria. 

In  1903  pain  appeared  in  the  ankle.  Blood,  4,400,000  reds,  5,240  M'hites,  Hgb. 
55  per  cent.  The  spleen  extended  3  cm.  beyond  middle  line  and  filled  the  iliac 
cavity.  In  1904,  ecchymoses  appeared  on  the  fibula.  In  March,  1904,  there  were 
dyspnea,  fever  and  pericarditis.  The  patient  died  March  30,  1904,  aged  34  years. 
Ascites  was  present  for  forty-eight  hours  before  death;  the  glands  were  never 
enlarged.  The  spleen  weighed  5,280  gm.  Discoloration  of  the  skin  was  limited 
to  face,  neck,  wrists,  and  hands.     There  was  no  bone  tenderness. 

Case  3. — Female,  aged  34.  Observed  since  1885.  In  1888  the  spleen  was 
enlarged;  liver  not  enlarged;  no  glands.  In  1895  the  blood  count  was  4,800,000 
reds,  7,1G8  whites,  80  per  cent.  Hgb.  In  1896  the  patient  had  typhoid  fever.  The 
color  of  the  skin  was  brownish-yellow.  There  was  frequent  oozing  from  the  gums; 
increasing  anemia,  increasing  emaciation  and  increasing  enlargement  of  the 
abdomen;  infrequent  attacks  of  epistaxis  and  oozing  from  the  gums.  Blood, 
3,500,000  reds,  3,600  to  5,200  whites,  Hgb.  35  per  cent. 

The  patient  complained  of  dyspnea.  Sept.  12,  1904,  the  patient  was  thrown 
down  and  sustained  a  laceration  of  the  brain  and  fracture  of  the  skull;  died 
same  night.     The  spleen  weighed  7,000  gm. 

Schlagenhaufen's  Case  1.' — Female,  aged  41.  The  mother  of  the  patient 
stated  that  the  patient  had  enlargement  of  the  spleen  for  a  long  time.  At  the 
age  of  5  she. was  sent  to  the  hospital  on  that  account;  at  21  brown  pigmentation 
of  skin  of  face  was  noted.  Frequent  bleeding  from  the  gums  and  nose  occurred. 
In  January,  1906,  the  patient  looked  emaciated,  weighed  39  kilos  and  a  diffuse 
brown  pigmentation  of  face  and  lower  extremities  was  present.  The  spleen  was 
enormously  enlarged;   liver  slightly  enlarged;   sternum  tender  on  pressure. 

Blood:  Jan.  2,  1906,  4,700,000  reds,  1,300  whites,  65  per  cent.  Hgb.;  Feb.  6, 
1906,  4,024,000  reds,  2,200  whites,  58  per  cent.  Hgb.;  March  3,  1906,  800  whites. 

May  20  the  patient  came  in  a  dying  condition  to  the  hospital  and  died  the 
same  night.  May  21,  1906,  necropsy  showed  tuberculous  glands  of  the  neck  with 
fistula;   the  spleen  weighed  3,510  gm. 

Schlagenhaufen's  Case  2. — Female,  aged  33,  sister  of  the  above  patient, 
at  20  suffered  from  dysentery.  At  this  time  she  was  told  by  her  physician  that 
she  had  a  large  spleen.  Since  her  tenth  year  her  face  was  bronzed;  had  frequent 
nosebleeds;  on  cheeks  and  forehead  broad,  and  under  eyes,  sinall  patches  of  bro\vn 
pigmentation;  spleen  enlarged  to  crest  of  ilium;  liver  somewhat  enlarged;  nodes 
palpable;  blood,  5,735,000  reds,  3,435  whites,  Hgb.  88  to  90  per  cent.  The 
patient  felt  fairly  well  and  was  able  to  work. 


7.  Schlagenhaufen :   Verliandl.  d.  deutsch.  path.  Gesellsch.,  1906. 
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Mabchand's  Case.— Female,  with  a  splenic  tumor  for  twenty  years;  liver  also 
enlarged;  tendency  to  hemorrhage  was  noted;  skin  icteric;  brownish  color-  no 
leukocytosis.     The  spleen  weighed  2,720  gm.  ' 


ETIOLOGY 


Family  Incidence:  The  disease  is  undoubtedly  congenital  and  usually 
affects  more  than  one  member  in  the  same  family.  Of  the  cases  here 
collected,  there  are  three  members  affected  in  two  families;  two  members 
affected  in  three  families. 

Sex:  Many  more  females  are  affected  than  males.  Of  the  sixteen 
cases  here  reported,  twelve  are  females,  four  males. 

Age:  The  youngest  reported  was  3  years,  the  oldest  41  years.  Five 
of  the  patients  were  between  30  and  35  years;  seven  were  between  3  and 
10  years;  one  between  10  and  20  years;  one  between  20  and  30  years;  one, 
age  not  given. 

PATHOLOGY 

In  eight  of  the  sixteen  cases  autopsies  were  performed,  and  in 
three  the  spleens  were  examined  after  removal  by  operation.  In  the 
eight  autopsies  performed  the  findings  in  the  spleen  and  liver  were 
almost  identical  in  all  the  cases.  Bovaird  was  first  to  note  similar 
changes  in  the  mesenteric  glands ;  and  Mandelbaum  and  Libman  were  the 
first  to  find  the  endothelial  hyperplasia  in  the  bronchial  and  retroperito- 
neal glands,  and  in  the  bone-marrow. 

Macroscopic  Examination. — The  liver  is  firm  and  smooth  over  the 
greater  part,  and  is  usually  much  enlarged ;  there  is  evidence  of  old  and 
new  infarcts;  on  section  it  is  chocolate  colored  and  there  are  numerous 
small  white  areas. 

The  spleen  is  much  enlarged;  the  form  of  a  noniial  spleen  is  retained; 
on  the  external  surface  fibrous  adhesions  are  present;  the  surface  is 
white  to  yellow,  and  in  general  is  smooth;  the  fibrous  coat  is  thickened; 
the  substance  is  firm  and  resistant. 

The  appearance  of  the  cut  section  varies;  a  central  section  shows  firm 
yellow-white  areas  of  pyramidal  form ;  the  remainder  has  the  appearance 
of  normal  spleen. 

Lymph-nodes  are  enlarged  and  soft ;  on  cross-section  the  central  parts 
are  deep  red  and  the  periphery  is  pale. 

Microscopic  Examination.— Sipleen:  Sections  from  hard  white  areas 
differ  from  other  sections  that  have  the  appearance  of  normal  splenic 
tissue.  In  the  latter  sections  there  are  large  irregular  spaces  filled  with 
large,  brightly  stained  cells.  The  walls  of  these  spaces  consist  in  part  of  a 
delicate  line  of  connective  tissue  with  infrequent  small  oval  nuclei;  adjoin- 
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ing  spaces  communicate  with  one  another  by  narrow  passages.  The  cells 
within  the  spaces  are  very  large,  and  are  of  varied  shape ;  many  lie  free 
in  the  spaces ;  these  cells  are  round  or  oval.  The  nuclei  vary  considerably 
in  size  and  shape ;  as  a  rule,  they  are  very  small  in  proportion  to  the  size 
of  the  cell.  There  are  also  in  some  places  giant  cells.  These  spaces  are 
the  pulp  spaces  of  the  spleen,  and  the  cells  that  fill  them  have  sprung 
from  their  walls.  The  normal  pulp  cells  have  disappeared.  On  the  other 
hand,  the  Malpighian  bodies  are  met  with  almost  unchanged.  The  con- 
nective tissue  in  some  places  is  so  abundant  that  the  spaces  contain  but 
one  cell. 

Sections  from  the  white  areas  consist  of  dense  connective  tissue.  In 
part  this  is  infiltrated  with  small  round  cells ;  in  other  parts  seems  to  be 
made  up  of  a  mesh  work  of  capillaries. 

Capsule  and  trabecule  are  greatly  thickened.  The  blood-vessels  are 
surrounded  by  a  greatly  increased  quantity  of  connective  tissue. 

The  Malpighian  bodies  ''seem  very  little  affected  by  the  great  changes 
that  have  gone  on  about  them." 

Liver:  The  capsule  is  thickened  and  the  connective  tissue  throughout 
the  organ  is  increased;  the  capillaries  contain  corsiderable  pigment;  the 
liver  cells  are  normal;  the  bile  ducts  are  normal;  in  the  blood  that  fills 
the  branches  of  the  portal  vein  there  are  large  cells  of  the  type  seen  in 
the  pulp  spaces  of  the  spleen.  Endothelial  cells  are  mostly  seen  in  the 
interlobular  connective  tissue  spaces ;  a  few  are  seen  in  the  lobule  proper. 

The  Lymph-Nodes:  These  are  swollen,  red  and  soft;  each  follicle  is 
outlined  by  a  wall  of  brightly  shining,  dark  pigment.  The  part  of  the 
lymph-sinus  not  occupied  by  pigment  is  nearly  completely  filled  with  the 
above-described  endothelial  cells. 

Bone-Marrow :  Cells  identical  with  those  found  in  the  above-described 
organs  are  also  found  in  abundance  in  the  bone-marrow. 

SYMPTOMATOLOGY 

1.  Enlargement  of  the  spleen.  One  of  the  first  symptoms  and  signs 
noted  by  the  parents  and  the  patients  is  a  mass  in  the  left  hypochondrium ; 
this  mass  is  not  tender.  There  is  a  gradual  but  progressive  enlargement 
of  the  spleen.  The  increase  in  size  of  the  spleen  in  this  disease  is  sur- 
passed only  in  splenomyelogenous  leukemia.  It  is  surprising  how  large 
the  spleen  may  become  without  causing  any  great  inconvenience  to  the 
individual;  and  the  enlargement  of  the  spleen  takes  place  a  long  time 
before  any  secondary  symptoms  arise.  In  many  cases  the  condition  is 
discovered  accidentally, -when  the  patients  apply  for  treatment  for  other 
ailments.  In  almost  all  the  cases  the  spleen  passes  the  median  line  and 
the  lower  portion  well  fills  the  iliac  cavity.  The  smallest  spleen  weighed 
880  gm.     The  largest  spleen  weighed  7,000  gm.     The  average  of  nine 
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spleens  was  4,000  gm.  (see  table).  The  earliest  age  at  which  the  first 
splenic  enlargement  was  noted  was  2  years.  The  oldest  20.  In  two  the 
splenic  enlargement  was  noted  at  3  years;  in  two  at  4  years;  in  one  at 
5  years;  in  one  at  7  years;  in  one  at  15  years;  in  one  at  19  years;  in  one 
at  20  years. 

2.  Enlargement  of  the  liver.  In  all  the  cases  there  was  a  concomitant 
enlargement  of  the  liver.  In  some  cases  the  liver  increased  in  size  pro- 
portionally to  the  spleen;  in  others  it  was  slightly  enlarged.  But  in 
all  the  cases  there  was  some  enlargement  of  the  liver.  In  all  but  one  of 
the  cases  the  hepatic  enlargement  was  secondary  to  the  splenic  enlarge- 
ment; and  in  all  but  one  of  the  cases  the  spleen  was  larger  than  the 
liver.    In  Case  15  (see  table)  the  liver  is  more  enlarged  than  the  spleen. 

3.  Enlargement  of  the  lymph-nodes.  The  lymph-nodes  are  usually 
normal.  In  Cases  2  and  3  (see  table)  there  was  slight  enlargement,  but  I 
think  we  cannot  positively  rule  out  specific  infection.  There  is  a  history 
of  a  stillbirth  at  eight  months  and  four  deaths  in  early  infancy  in  that 
family.  I  am  of  the  opinion  that  the  glandular  enlargement  was  prob- 
ably due  to  an  underlying  syphilitic  infection.  Patient  11  had  tuber- 
culous glands  of  the  neck. 

4.  Blood  changes.  The  blood  shows  usually  a  mild  anemia;  the 
anemia  varies  in  severity  from  time  to  time,  and  is  subject  to  various 
grades  of  improvement;  only  in  later  stages  of  the  disease  does  it 
become  progressive. 

The  lowest  red  blood-cell  count  was  2,880,000;  the  highest,  5,735,000; 
the  average  of  seven  cases,  4,100,000. 

The  lowest  white  blood-cell  count  was  1,300;  the  highest,  9,000;  the 
average  of  seven  cases,  5,600. 

The  lowest  hemoglobin  estimation  was  45  per  cent.;  the  liighest,  88 
per  cent. ;  average  of  seven  eases,  70  per  cent. 

Differential  counts  of  six  cases  showed  nothing  abnormal. 

Bone  tenderness  was  noted  in  three  of  the  sixteen  cases. 

5.  Abdominal  pain,  fulness  and  a  dragging  sensation  was  noted  in 
eight  cases. 

6.  Pigmentation  is  described,  varying  from  a  brownish,  bronzing  and 
Roman  gold  color  to  a  yellow,  light-yellow,  icteric  hue.  The  pigmentation 
is  seldom  diffuse  and  usually  affects  the  face,  neck  and  extremities,  the 
bridge  of  the  nose,  around  the  eyes  and  the  cheeks  being  favorite  spots. 

7.  Hemorrhages,  as  a  rule,  are  not  severe,  but  usually  in  the  form  of 
epistaxis  or  oozing  from  the  gums;  usually  frequent.  Patient  2  had 
menorrhagia.    Patient  9  had  hemorrhagic  pericarditis,  of  which  he  died. 

8.  Jaundice  and  ascites  are  usually  absent.  Jaundice  was  present  in 
two  cases;  ascites  in  Patient  9  for  forty-eight  hours  before  death. 
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COURSE  OF  DISEASE 

The  course  of  the  disease  is  slowly  progressive,  with  a  certain  number 
of  remissions.  The  shortest  duration  noted  is  three  years;  the  longest, 
thirtj'-six  years;  the  average  duration,  fifteen  years.  In  one  case  the 
disease  lasted  three  years;  in  two  four  5'ears;  in  two,  thirteen  years;  in 
two,  nineteen  years;  in  one  twenty  years;  in  one,  twenty-five  years;  in 
one  thirty-six  years. 

But  few  died  of  the  disease  itself;  the  majority  usually  die  of  inter- 
current diseases: 

Patient  1  died  of  tuberculosis  of  the  lung  and  peritoneum ;  Patient  2, 
after  splenectomy;  Patient  3,  of  asthenia  due  to  the  disease  itself;  Patient 
4,  of  asthenia  due  to  the  disease  itself;  Patient  7  died  three  hours  after 
splenectomy;  Patient  9,  of  disease  (pericarditis)  ;  Patient  10,  of  acci- 
dent; fracture  of  skull;  Patient  11,  of  septic  cholangitis.  Patient  14 
died  suddenly.  Patients  3,  15  and  16  were  still  living  at  the  time  of 
this  report. 

DIAGNOSIS 

The  disease  which  splenomegaly  (Gaucher)  resembles  most,  but  from 
which  it  difi'ers  greatly,  is  anemia  splenica.  The  differential  points  will 
be  noted  from  the  followinsr: 


ANEMIA  SPLENICA 

Family  Incidence:  Not  more  than  one 

in  a  family 
Sex:   Males,  39  out  of  47. 
Age:    Low    limit     (9-20)     High    limit 

(58-72). 
Pathology:   Spleen  shows  a  hyperplas- 
tic   fibrosis,    involving    particularly 

the  Malpighian  bodies. 
The     liver     shows     no     characteristic 

changes. 
The    lymph-glands    are    not    enlarged 

and   show  no  changes. 
The  bone  marrow  shows  compensatory 

changes,     secondary     to     secondary 

anemia. 
Chronicity:  Four  to  ten  years. 
Splenomegaly:    Large. 

Size  of  smallest  spleen,  790  gm. 

Size  of  largest  spleen,  5,670  gm. 

Average  of  fifteen  cases,  1,883  gm. 
Anemia :     Secondary    type. 

Average  red  blood  count,  3,425,00Cf 

Average   white   blood   count,   3,850 

Average  Hgb.  estimation,  47  per  cent. 
Hemorrhages:   As  a  rule,  hematemesis 

in  one-half  the  cases;   severe. 
Ascites  and  edema:   Occasionally  seen. 
Jaundice:    Moderate  in   degree;    veins 

in  association  with  cirrlinsis  of  the 

liver. 
Liver:  Is  of  normal  size  in  most  cases. 


SPLENOMEGALY     (GAI3CHEE) 

Three   families   with    two    cases;    two 

families  with  three  cases. 
Females:  12  out  of  16.  3-13;  30-41. 


Spleen,  liver,  lymph-glands  and  bone- 
marrow  show  endothelial  hyperpla- 
sia. 


Three  to   thirty-six   years. 
Larger. 

Smallest,  880  gm. 
Largest,  7,000  gm. 
Average  of  nine  cases,  4,300  gm. 
Simple   anemia. 

Average.  4,000,000  reds;  5,600  whites; 
Hgb.  70  per  cent. 

Never  hematemesis,  but  epistaxis  and 

oozing  from  the  gums. 
Never. 
Never. 


Greatly  enlarged  in  a  majority  of  the 
cases. 
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BAXTl'S  DISEASE 

Sex:   Females  32  out  of  50  cases. 
Heredity:    Not    congenital;     does    not 

affect  more  than  one  member  of  the 

same  family. 
Age:    Youngest   of   50   patients    is    12 

years;    oldest   of   50   patients   is   55 

years. 
Spleen  much  enlarged. 
Liver  at  first  of  normal   size; 

conies    enlarged,    and    later 

ishes  in  size. 
Jaundice  sometimes  present. 
Ascites  usually  present. 
Blood :    R.  B.  C.,  4.330,000 

3,800;  Hgb.,  56  per  cent. 
Hemorrhages:    Usually   severe,   in   the 

form  of  hematemesis. 
Duration  seven  to  ten  years. 

Death:  Usually  due  to  intoxication 
from  cirrhosis  of  liver  or  to  severe 
hemorrhage. 

Pathologj':  There  is  a  fibrosis  of  the 
reticulum  of  the  spleen,  the  liver 
and  the  portal  vein.  Bone  marrow 
and  lymph-glands  are  normal. 


then  be- 
dimin- 


W.  B.  C, 


SPLENOMEGALY     (GAUCHEB) 

Females  12  out  of  IG  cases. 

Is  probably  congenital;  usually  affects 

more  than  one  member  of  the  same 

family. 
Youngest   recorded   is   3   years;   oldest 

recorded  is  41  years. 

Larger. 

Always  enlarged. 


Never  present. 
Never  present. 
R.  B.  C,  4,200,000;   W.  B.  C,  0,000; 

Hgb.,   70   per  cent. 
Never  severe;  usually  epistaxis  or  ooz- 
ing from  the  gums. 
Three  to  thirty-six  years. 

Usually  due  to  intercurrent  disease. 


There  is  an  endothelial  hyperplasia  of 
the  spleen,  the  liver,  the  lymph- 
glands  and  the  bone  marrow. 


In  children  it  is  most  important  to  differentiate  splenomegaly 
(Gaucher)  from  von  Jaksch's  disease  (anemia  pseudoleukemica,  or 
according  to  more  recent  nomenclature,  anemia  splenica  infantum). 
Differential  points  are  as  follows : 


SPLENOMEGALY     (GAUCHER) 

1.  Always   primary. 


2.  Usually  affects  children  between 
the  ages  of  2  and  4  years. 

3.  Discoloration  usually  yellow  or 
orange;  more  marked  in  some  parts. 

4.  Spleen  much  larger;  weighs  1,500 
gm. 

5.  Liver  usually  enlarged. 

6.  Glands   (lymph)    never  enlarged. 

7.  Blood:  Red  blood  corpuscles,  4,100,- 
000;  white  blood  corpuscles,  5,600; 
Hgb.,  70  per  cent. 

No  abnormal  cells   found. 


VON    jaksch's    DISEASE 

1.  Usually  secondary  to  gastro-intes- 
tinal  disease,  malnutrition,  tuber- 
culosis, lues,  etc. 

2.  Affects  children  between  6  months 
and  2  years. 

3.  No  discoloration,  but  there  is  ex- 
treme pallor  of  whole  face,  which 
may  be  olive  color. 

4.  Spleen  enlarged  but  not  to  the  same 
extent  seen  in  S.  (Gaucher).  Spleen 
weighs  350  gm. 

5.  Liver  usually  not  enlarged. 

6.  Lymph-glands    sometimes    enlarged. 

7.  Blood:  Red  blood  corpuscles,  2,500,- 
000  to  3,000,000;  white  blood  cor- 
puscles, 10,000  to  20,000;  Hgb.,  45 
per  cent. 

Myelocytes  and  normoblasts  in  25  per 
cent  of  the  cases. 


Some  of  the  other  conditions  from  which  splenomegaly  (Gaucher) 
should  be  differentiated  are:  pernicious  anemia,  polycythemia,  leukemia, 
aleukemic  leukemia,  cirrhosis  post  leukemia,  status  thymicus,  cirrhosis 
post  myxedema,  abscess  of  spleen,  lues,  tuberculosis,  malaria,  etc.,  and 
the  cirrhosis  due  to  different  causes,  as  alcoholic,  hematogenous,  cardiac. 
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metabolic,  chromatic,  adenomatosa,  and  that  due  to  tuberculosis,  distoma 
and  the  infections. 

SUMMAEY 

1.  Splenomegaly  (Gaucher)  is  a  distinct  disease. 

2.  It  is  probably  a  congenital  condition,  and  usually  affects  more 
than  one  member  of  the  same  family.  Females  are  more  susceptible  to 
this  disease  than  are  males  (3  to  1). 

3.  The  first  symptoms  may  appear  as  early  as  the  third  year  or  as 
late  as  the  twentieth  year. 

4.  The  spleen  becomes  enormously  enlarged  and  is  followed  by  an 
enlargement  of  the  liver  (but  the  enlargement  of  the  liver  is  not  as  great 
as  occurs  in  the  spleen). 

5.  Vague  abdominal  pains  are  present.  There  is  pigmentation  of  the 
face  and  hands,  the  color  being  brown,  yellow  or  bronze. 

6.  Hemorrhages,  if  present,  are  not  severe;  usually  are  in  the  form  of 
epistaxis  or  oozing  from  the  gums. 

7.  The  disease  is  slowly  progressive  and  is  marked  by  periods  of  tem- 
porary improvement.    The  disease  may  last  from  three  to  thirty-six  years. 

8.  The  majority  usually  die  of  intercurrent  diseases;  but  few  die  of 
the  disease  itself. 

9.  At  autopsy  there  is  found  an  endothelial  hyperplasia  in  the  spleen, 
liver,  lymph-nodes  and  bone-marrow. 

In  conclusion  I  wish  to  express  my  indebtedness  to  Dr.  Herrman,  by 
whose  courtesy  I  am  enabled  to  report  the  cases  of  the  clinic.  I  also 
wish  to  express  my  thanks  to  Dr.  E.  Cleaver,  .  who  performed  the 
blood  examinations  on  the  patients  here  reported. 

1967  Seventh  Avenue. 


THE    TREATMENT    OF   PERTUSSIS    WITH   VACCINE* 

EDWIN  E.  GRAHAM,  A.B.,  M.D. 
Professor  of  Diseases  of  Children,  Jefferson  Medical  College. 

PUILADELPHIA 

The  seriousness  of  pertussis  in  tlie  infant,  its  tendency  to  be  compli- 
cated by  pneumonia,  emphysema,  convulsions  and  perhaps  paralysis,  and 
the  possibility  of  a  fatal  termination,  have  caused  this  disease  to  occupy 
a  prominent  place  in  the  minds  of  all  physicians,  particularly  as  it  is  so 
commonly  seen  in  infancy,  50  per  cent,  of  all  cases  occurring  in  the  first 
two  years  of  life.  As  the  treatment  of  pertussis  by  drugs  is  so  unsatis- 
factor}-,  it  is  important  that  any  new  treatment  that  offers  a  reasonable 
hope  of  success  should  be  thoroughly  tested. 

Pertussis  is  undoubtedly  contagious  and  positively  due  to  a  micro- 
organism, and  it  seems  to  me  that  the  bacillus  described  by  Bordet  and 
Gay  in  "Studies  in  Immunity"  has  many  claims  to  the  position  of  the 
specific  pathogenic  organism. 

Bordet  and  Gengou^  claim  to  have  found  the  true  bacillus  of  pertussis. 
They  assert  that  the  bacillus  is  found  only  in  the  early  period  of  the 
disease,  and  only  that  part  of  the  expectoration  which  comes  from  the 
region  in  which  the  bacteria  are  most  active  should  be  used:  i.  e.,  "the 
products  from  the  depths  of  the  bronchi,  expectorated  during  the  periodic 
accesses  of  the  disease."  This  exudate  contains  the  true  bacillus  in  con- 
siderable numbers  and,  in  favorable  cases,  in  almost  pure  culture.  "As 
the  disease  progresses,  on  successive  days  fewer  and  fewer  specific  bacilli 
are  found  and  phagocytosis  is  more  frequent  than  earlier."  They  empha- 
size the  importance  of  studying  cases  not  complicated  with  other  respira- 
tory affections,  and  of  avoiding  the  study  of  the  sputum  of  hospital 
patients,  as  in  the  latter  other  organisms  are  apt  to  be'  present  in  great 
numbers. 

They  describe  the  micro-organism  of  pertussis  as  "little  ovoid  bacilli, 
somewhat  elongated  at  times,  but  frequently  so  short  as  to  resemble 
a  micrococcus."  With  Kuhne's  carbolated  blue  stain,  the  bacilli  will 
stain  a  pale  blue,  and  the  outline  of  the  bacillus,  and  particularly  its 
poles,  are  frequently  more  deeply  stained  than  the  center.  "This  organ- 
ism was  found  scattered  indiscriminately  among  the  cells  and  was  at 
times  within  cells."    It  was  negative  to  Gram's  stain. 


*Read  before  American   Pediatric   Society,   Lake  Mohonk,   June  2,   1911. 
1.  Bordet  and  Gengou:   Studies  in  Immunity,   1906,  chap,  xxvii. 


42  AMERICAN   JOURNAL    OF   DISEASES   OF    CHILDREN 

This  bacillus  does  not  grow  well  on  blood-agar.  It  develops  well  in  a 
liquid  medium  of  1  per  cent,  glycerinated  bouillon  with  equal  parts  of  rab- 
bit's blood  or  serum.  It  is  found  that  the  organism  grows  onl\  under 
the  best  condition  of  aerobiosis. 

"The  authenticity  of  this  bacillus  as  the  causal  agent  in  whooping-cough  rests 
in  large  part  on  the  circumstances  in  which  it  is  found,  namely,  the  excessive 
growth  of  the  organism  in  pure  culture  during  the  initial  period  of  the  disease 
in  J'oung  children  who  have  never  been  ill.  The  principal  argument,  however, 
in  favor  of  this  organism  appears  to  be  furnished  by  a  study  of  the  specific 
properties  of  the  serum.  The  serum  of  individuals  who  have  never  had  whooping- 
cough,  or  who  have  had  it  a  long  time  before,  does  not  agglutinate  the  bacillus 
even  in  low  dilution.  The  serum  of  children  who  have  recently  recovered  from 
the  disease  has  a  moderate  agglutinating  property  which  is  constant  and  evident. 
The  most  remarkable  fact,  however,  is  the  intensity  of  the  sensitizing  property 
in  such  serums." 

Bordet  and  Gengou  assert  that  the  organism  described  by  Pfeiffer 
resembling  the  influenza  bacillus,  "acts  no  differently  with  whooping- 
cough  serum  than  it  does  with  normal  serum."  They  find  that  the  serum 
of  children  sufi^ering  from,  or  convalescent  from  whooping-cough,  shows 
very  inconstant  agglutinating  properties.  An  agglutinating  property  in  a 
mild  form  is  frequently  present;  it  may  be  entirely  lacking.  They  find, 
however,  that  the  alexin  fixation  method  always  gives  marked  positive 
results. 

Bordet,  as  described  in  a  later  communication  (1908),  has  obtained 
from  the  organism  an  endotoxin.  He  and  his  co-worker  hope  to  obtain 
an  antitoxic  serum  by  injecting  endotoxin  instead  of  bacteria,  and  claim 
that  the  bacillus  produces  a  poison  that  causes  a  necrosis  of  that  portion 
of  the  epithelium  covering  the  bronchi  where  rapid  increase  in  the  num- 
ber of  the  bacilli  occur,  and  that  this  necrosis  is  the  cause  of  the  char- 
acteristic symptoms  of  pertussis  and  their  persistence. 

As  I  was  without  any  previous  knowledge  of  the  amount  of  vaccine  to 
administer  and  was  consequently  ignorant  as  to  the  number  of  bacteria 
to  inject,  my  earliest  patients  received  only  20  million  bacteria  every 
four  days.  This  dose  failed  to  produce  any  untoward  symptoms  locally 
or  constitutionally,  and  was  increased  to  40  million  bacteria  every  four 
days.  A  careful  study  of  the  patients  receiving  this  dose,  by  all  those 
coming  in  contact  with  the  patients,  including  parents,  other  physicians 
and  myself,  tended  to  show  that  the  disease  was  apparently  being  modified 
by  the  treatment.  The  same  dose  was  then  given  every  three  days,  and 
the  beneficial  results  seemed  to  be  distinct.  The  number  of  paroxysms  of 
coughing  became  less;  the  severity  of  the  paroxysms  diminished,  cyanosis 
was  less  marked,  vomiting  during  the  coughing  was  less  frequent,  and  the 
children,  as  a  rule,  slept  better  and  were  less  disturbed  at  night,  since 
the  number  of  characteristic  attacks  became  less.  The  dose  of  40  million 
was  retained,  but  the  injection  was  now  given  every  two  days.    The  nura- 
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oer  of  injections  given  varied  from  six  to  eiglit.  Xo  case  has  been 
recorded  in  which  less  than  six  doses  were  administered,  and  none  of  the 
patients  received  more  than  eight  injections  of  40  million  each,  except 
twenty-two,  who  had  nine  injections.  In  not  a  single  instance  were  evi- 
dences of  local  inflammation  noticed  at  the  site  of  the  injections,  and 
while  most  of  the  injections  were  given  in  the  loose  tissues  of  the  scapular 
region,  some  children  received  injections  into  the  arms. 

The  interscapular  region  is,  in  my  judgment,  the  best  place  for  injec- 
tion, as  it  is  difficult  for  the  child  to  scratch  this  portion  of  the  body,  and 
it  is  apt  to  be  fairly  well  protected  by  clothing.  Care  was  taken  to  render 
the  part  injected  clean  with  soap  and  water  and  alcohol  and  to  sterilize 
the  h^'podermic  syringe.  Neither  I  nor  any  other  physician  to  whom  I 
gave  the  vaccine  noticed  any  local  or  constitutional  effects  from  the 
remedy;  rashes,  joint  pains  and  fever  were  carefully  looked  for,  but  were 
never  observed. 

All  but  one  of  the  cases  were  in  private  practice,  and  this  affords  a 
much  better  test  of  the  efficacy  of  the  remedy  than  a  study  of  hospital 
cases.  Institution  children  in  whom  w^hooping-cough  develops  while  in 
the  ward,  are  immeditely  sent  to  the  pertussis  pavilion,  and  are  apt,  there- 
fore, to  be  in  intimate  contact  with  other  pertussis  patients,  who  may 
have  other  infections  of  the  respiratory  organs.  Moreover,  institution 
children  do  not,  as  a  rule,  do  well  when  attacked  by  infections,  and  are 
therefore  less  apt  to  show  the  true  beneficial  effects  of  which  a  remedy  is 
capable.  I  do  not  wish  to  be  understood  as  suggesting  that  it  should  not 
be  used  on  hospital  patients,  but  they  are  manifestly  less  apt  to  exhibit 
the  true  influence  of  the  remedy,  as  they  are,  as  a  class,  less  vigorous 
and  robust  than  children  living  outside  of  institutions.  This,  of  course, 
applies  more  to  children  under  2  years  of  age.  Older  children  are  less 
apt  to  be  affected  with  hospitalism.  Outside  children  admitted  to  hos- 
pitals with  pertussis  are  apt  to  be  received  late  in  the  disease  and  com- 
monly have  some  complication,  often  pneumonia.  I  would  strongly 
advise  tliat  all  these  children  be  given  the  benefit  of  the  vaccine  treatment; 
I  believe  that  a  thorough  trial  of  it  in  these  cases  will  demonstrate  its 
efficacy ;  but  for  the  purpose  of  this  investigation  and  study,  private  cases 
are  better. 

Physicians  are  apt  to  be  too  optimistc  in  ascribing  to  new  drugs  or 
methods  of  treatment  curative  properties.  A  more  extended  trial  may 
prove  their  conclusions  to  be  premature  and  unfounded,  and  this  may 
be  the  fate  of  pertussis  vaccine.  In  order  at  least  partially  to  eliminate 
this  error,  those  coming  in  intimate,  daily  contact  with  the  patients, 
parents,  nurses  and  other  members  of  the  household,  have  been  systemat- 
ically questioned,  and  their  opinions,  in  the  large  majority  of  cases,  have 
been  in  favor  of  the  remedy — that  it  tends  to  diminish  the  severity  and 
number  of  the  attacks  and  shorten  the  course  of  the  disease. 
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After  the  injections  were  stopped,  the  cases  were  followed  as  closely 
as  possible  to  see  whether  the  usual  course  of  the  disease  was  influenced 
only  during  the  use  of  the  remedy,  and  whether  the  paroxysms  of  cough- 
ing would  return  after  the  discontinuance  of  the  vaccine.  This  n^ethod 
of  following  the  cases  resulted  in  showing  that  improvement  almost 
invariably  continues  steadily  after  the  course  of  treatment  by  the  vaccine 
has  been  discontinued. 

It  is,  of  course,  well  Imown  that  epidemics  of  pertussis  differ  greatly 
in  their  severity,  and  it  may  be  that  future  cases  will  be  less  influenced 
by  the  treatment  than  those  cases  on  which  this  paper  is  based.  I  have 
seen  personally  many  of  these  cases,  and  in  my  judgment  they  were  cases 
of  ordinary  severity.  In  the  list  of  cases  here  reported,  no  child  was 
included  who  did  not  have  the  typical  whoop,  and  this  typical  whoop  was 
heard  by  the  attending  physician  in  each  instance.  The  judgment  of  the 
parents  or  nurse  was  never  taken  on  this  point. 

In  all,  twenty-four  eases  of  pertussis  are  reported.     The  ages  of  the 

children  were  as  follows : 

Cases 

Less  than  6  months  3 

6  months  to  1  year   2 

1  to  2  years 4 

2  to  4  years   IC 

4  to  8  years   5 

EEPOET   OF    CASES 

Case  1. — Mary  H.,  aged  3  years,  colored,  pertussis  ward,  Philadelphia  Hos- 
pital; first  injection  given  March  14,  1911;  whooping  two  weeks  before  treat- 
ment began;  received  six  injections,  three  of  twenty  million,  three  of  forty  mil- 
lion. A  careful  systematic  daily  record  was  kept  of  the  number  of  the  paroxysms 
in  every  twenty-four  hours,  of  the  duration  in  minutes  and  seconds  of  each 
paroxysm,  whether  severe,  moderate  or  mild,  and  the  frequency  of  vomiting  pro- 
duced by  the  paroxysms  of  coughing.  Careful  records  of  the  temperature,  pulse 
and  respiration  were  recorded  only  in  those  cases  in  which  there  was  fever.  The 
record  shows  that  the  child  was  much  benefited  by  the  treatment.  The  paroxysms 
were  reduced  from  an  average  of  twenty  in  twenty-four  hours  to  five  in  twenty- 
four  hours.  The  duration  of  the  paroxysms  was  much  shortened.  They  were  less 
in  severity,  and  the  frequency  of  the  vomiting  attacks  diminished.  The  tem- 
perature, respiration  and  pulse  all  improved.  From  March  14  to  20  the  tempera- 
ture varied  from  101.5  to  100  F.;  March  21  to  24,  from  101  to  100  F.;  March  24 
to  28,  101  to  100  F.;  March  28  to  April  1,  100  to  99  F.;  April  1  to  April  8, 
normal. 

There  is  no  doubt  in  my  mind  that  the  child  was  distinctly  benefited  by  the 
treatment.  The  records  kept  in  the  hospital  are  too  voluminous  to  publish. 
However,  the  portion  of  the  record  here  appended  is  of  interest. 

HOSPITAL  KECOED  OF  MARY  II. 

Admitted  to  whooping  cough  isolation  ward  March  1,  1911.  Received  vaccine 
lymph    (pertussin),   20,000,000,   March   14,   1911. 

First  dose  March  14:  March  14,  4  p.  m.,  to  March  15,  4  p.  m.,  total  number 
of  times  coughed,  18;  coughed  hard  14  times;  vomited,  7  times;  coughed  not  so 
hard,  4  times;  expectorated,  7  times. 
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March  15,  4  p.  ni.,  to  Marcli  10,  4  p.  ni.,  total  number  of  times  couglied,  12; 
coughed  hard  5  times  and  vomited ;  coughed  hard  7  times  and  expectorated. 

March  16,  4  p.  m.,  to  March  17,  4  p.  m.,  total  number  of  times  coughed,  11; 
coughed  not  so  hard,  4  times;  coughed  hard,  4  times;  coughed  hard  and  vomited, 
3  times. 

Second  dose,  March  17:  March  17,  4  p.  m.,  to  March  18,  4  p.  m.,  total  number 
of  times   coughed,    10;    coughed   not   so  hard,   4  times.;    coughed   hard,   3   times 
coughed  hard  and  vomited,  3  times. 

March  18,  4  p.  m.,  to  March  19,  4  p.  m.,  total  number  of  times  coughed,  13 
coughed  hard  and  vomited,  G  times;  coughed  hard,  7  times. 

March  19,  4  p.  m.,  to  March  20,  4  p.  m.,  total  number  of  times  couglied,  11 
coughed  hard  and  vomited,  5  times;  coughed  hard,  G  times. 

Third  dose  March  20:  March  20,  4  p.  m.,  to  March  21,  4  p.  m.,  total  number 
of  times  coughed,  8;  coughed  not  hard,  4  times;  expectorated;  coughed  hard,  4 
times,  vomited. 

March  21,  4  p.  m..  to  ilarch  22.  4  p.  m.,  total  number  of  times  coughed,  8; 
coughed  not  hard,  4  times;  expectorated;  coughed  hard,  4  times;  vomited. 

March  22,  4  p.  m.,  to  March  23,  4  p.  m.,  total  number  of  times  coughed,  9; 
coughed  not  so  hard,  4  times;  coughed  hard,  5  times;  vomited,  4  times. 

Fourth  Dose,  March  23:  March  23,  4  p.  ra.,  to  March  24,  4  p.  m.,  total  number 
of  times  coughed,  8;  coughed  not  hard,  3  times;  coughed  hard,  5  times;  vomited 
3  times. 

March  24,  4  p.  m.,  to  March  25,  4  p.  m.,  total  number  of  times  coughed,  6; 
coughed  not  hard,  2  times;   coughed  hard,  4  times;   vomited  3  times. 

March  25,  4  p.  m.,  to  March  2G,  4  p.  m.,  total  number  of  times  coughed,  6; 
coughed  not  hard,  1  time;   coughed  hard,  5  times;   vomited  3  times. 

Fifth  Dose,  March  2G:  ^Nlarch  2G,  4  p.  ni.,  to  March  27,  4  p.  m.,  total  number 
of  times  coughed,  G;  coughed  not  hard,  3  times;  expectorated;  coughed  hard,  3 
times,  vomited. 

March  27,  4  p.  m.,  to  March  28,  4  p.  m.,  total  number  of  times  coughed,  6; 
coughed  not  so  hard,  3  times;  coughed  hard,  3  times;   vomited  2  times. 

March  28,  4  p'  m.,  to  March  29,  4  p.  m.,  total  number  of  times  coughed,  5; 
coughed  not  so  hard,  1  time;  coughed  hard,  4  times;  expectorated  4  times; 
vomited  1  time. 

Sixth  Dose,  March  29:  March  29,  4  p.  m.,  to  March  30,  4  p.  m.,  total  number 
of  times  coughed,  5;  coughed  not  hard,  2  times;  coughed  hard,  3  times;  vomited 
2  times;  expectorated  3  times. 

March  30,  4  p.  m.,  to  March  31,  4  p.  m.,  total  number  of  times  coughed,  5; 
coughed  not  hard,  1  time;  coughed  hard,  4  times;  expectorated  3  times;  vomited 
2  times. 

March  31,  4  p.  m.,  to  April  1,  4  p.  m.,  total  number  of  times  coughed,  8; 
coughed  not  hard,  3  times;  coughed  hard,  5  times;  vomited  3  times. 

April  1,  4  p.  m.,  to  April  2,  4  p.  m.,  total  number  of  times  coughed,  6: 
coughed  not  hard,  1  time;  coughed  hard,  5  times;  vomited  3  times. 

Case  2. — Elizabeth  H.,  aged  3  years  and  10  months;  report  by  Dr.  E.  D. 
Grier;  treatment  began  April  11,  1911.  The  child  had  been  coughing  and  Avhoop- 
ing  several  weeks  before  the  first  dose  of  pertussis  vaccine  was  given.  She 
received  five  injections  of  twenty  million  and  three  of  forty  million  each.  The 
attack  was  of  moderate  severity.  The  child  was  much  improved  at  the  end  of  the 
treatment.     The  cough  was  almost  gone  and  there  was  very  little  whoop. 

The  following  is  a  brief  resumfi  of  the  notes  kept  by  the  mother,  a  very 
intelligent  woman. 

April  11,  1911. — From  6  to  12:15  a.  m.  had  coughed  ten  times;  vaccine  given 
at  12:15;   coughed  five  times  from  12:15  until  8  p.  m.;   vomited  twice  slightly. 

April  12,  1911. — Coughed  once  during  the  night;  coughed  four  times  from  6 
a.  m.  until  12  M. ;  vomited  once;  coughed  three  times  from  12  M.  until  G  p.  m. ; 
in  all  eight  paroxysms. 
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April  13,  1911. — Coughed  twice  during  the  night;  coughed  four  times  during 
the  morning,  and  four  times  during  the  afternoon;  no  vomiting. 

April  14,  1911. — Coughed  once  during  the  night;  no  vomiting;  coughed  seven 
times  during  the  day;  appetite  good. 

April  15,  1911. — Coughed  once  during  the  night,  about  5  o'clock;  joughed 
seven  times  during  the  day;  vomited  once  after  taking  10  ounces  of  milk.  Dr. 
Grier  administered  vaccine  at  10  a.  m. 

April  16,  1911. — Coughed  once  during  the  night  about  5  o'clock,  but  not 
since  4:30  the  previous  evening;  seven  times  during  day.     Vomited  once  slightly. 

April  17,  1911. — Coughed  six  times;  vomited  most  of  the  first  bottle  of  milk 
at  6:30  a.  m.,  but  ate  a  good  breakfast.  She  takes  a  nap  every  morning  of  P/^ 
hours;  seems  much  improved.  The  worst  coughing  spell  is  in  the  morning  when 
she  has  some  trouble  in  bringing  up  the  phlegm. 

April  IS,  1911. — Coughed  early  in  the  morning;  seven  times  during  the  day, 
and  vomited  a  very  small  amount  in  the  afternoon.  "Severe  cough  at  3:30  p.  m., 
while  I  was  present." — Grier. 

The  baby  received  the  last  dose  of  vaccine  May  6,  and  under  this  date  Dr. 
Grier  writes  me  as  follows:  "The  family  feel  that  the  child  is  much  improved, 
and  the  attack  I  heard  to-day  bears  out  their  statement,  as  it  was  of  no  moment; 
the  cough  now  is  almost  nothing." 

Cases  3  and  4. — Edwin  W.  and  Kenneth  W.,  brothers,  aged  7  years  and  4 
years;  first  injection  of  pertussis  vaccine  April  11,  1911.  Each  received  eight 
injections  of  forty  million..  Both  had  been  whooping  about  one  week  before  the 
treatment  began.  Both  were  benefited  by  treatment,  the  older  boy  more  than 
the  younger.  In  both  children  the  number  and  severity  of  the  paroxysms  dimin- 
ished. The  younger  boy  had  adenoids  and  tonsils  removed  May  20,  six  weeks 
after  the  beginning  of  the  vaccine  treatment.  He  w^as  so  much  better  that  we  did 
not  hesitate  to  place  him  in  a  private  room  in  a  hospital  for  the  removal  of  his 
adenoids  and  tonsils. 

Case  5. — William  N.,  aged  15  months;  first  injection  of  pertussis  vaccine  May 
10,  1911;  whooping  five  days  before  treatment  began;  received  eight  injections  of 
forty  million  each.  After  the  sixth  injection  the  child  had  a  slight  broncho- 
pneumonia; temperature  varied  from  101  to  103  F.  for  five  days.  The  vaccine 
treatment  apparently  did  not  affect  the  pertussis  in  any  degree  whatever.  The 
patient  in  my  opinion  was  not  benefited  by  the  treatment.  At  the  end  of  the 
treatment  the  boy  was  still  cougliing  and  wliooping,  but  neither  the  cough  nor  the 
whoop  was  severe  in  character  and  the  boy's  temperature  was  normal.  I  believe 
that  the  dose  in  this  case  was  insufficient  to  produce  an  effect.  Instead  of  forty 
million,  he  should  have  been  given  at  each  dose  eighty  to  100  million. 

Case  6. — Francis  N.,  2^,  years  old,  sister  of  Patient  5;  first  injection  of 
pertussis  vaccine  May  10,  1911;  whooping  two  weeks  when  treatment  began.  A 
severe  case;  numerous  paroxysms  day  and  night;  vomited  frequently,  and  often 
during  attack  became  cyanosed;  eight  injections  of  forty  million  each  were  given. 
The  paroxysms  of  coughing  after  the  child  had  received  four  injections  were  dis- 
tinctly less  severe,  although  not  diminished  in  number.  After  receiving  the  full 
number  of  injections,  eight,  the  boy  was  much  improved.  The  paroxysms  were 
few  in  number,  and  very  light,  with  only  an  occasional  whoop. 

Case  7. — Isabella  L.,  aged  4  months;  whooping  two  weeks  before  treatment 
began;  eight  injections  of  forty  million  each  were  given;  much  improved;  very 
little  cough  and  occasional  whoop.  This  child  had  a  mild  attack  of  pertussis, 
and  at  the  end  of  treatment  was  practically  well.  Very  little  cough  remained  and 
hardly  enough  whoop  to  designate  it  by  that  name. 

Case  8. — David  L.,  aged  2  years;  first  injection  of  pertussis  vaccine  May  12, 
1911;  whooping  one  week  before  treatment  began;  seven  injections  of  forty  mil- 
lion each  were  given.  A  careful  record  of  the  number  and  severity  of  the  attacks 
was  made.  In  the  early  part  of  the  treatment  the  attacks  were  very  severe; 
thirty-six  in  twenty-four  hours.    At  the  end  of  the  treatment  the  attacks  averaged 


EDWIN     E.     GRAHAM  47 

about  twenty-eight  in  twenty-four  hours.  There  was  no  decrease  in  the  severity 
of  the  attacks.  Ihe  patient  was  apparently  not  benefited  by  the  treatment  The 
case  was  reported  by  Dr.  W.  S.  Lucas.  I  believe  the  dose  of  vaccine  used  in  this 
case  was  too  small.  In  a  similar  case  I  would  advise  eighty  million  or  100 
million  with  each  injection. 

Case  9.— Charles  L.,  aged  8  years,  brother  of  Patient  8;  first  injection  of 
pertussis  vaccine  May  10,  1911;  whooping  ten  days  before  treatment  be4n  This 
was  a  much  milder  case  than  that  of  his  brother,  David  L.,  Case  8  Patient  9 
received  eight  injections  of  forty  million  each.  At  the  beginning  of  treatment, 
he  averaged  fifteen  paroxysms  in  twenty-four  hours,  moilerately  severe  in  type 
about  five  or  six  attacks  occurring  at  night.  At  the  end  of  treatment  he  avera-ed 
about  six  or  seven  attacks  in  twenty-four  hours,  very  mild  in  character,  and  not 
more  than  one  or  two  at  night.  The  boy  was  evidently  much  improved  by  treat- 
ment.    Reported  by  Dr.  W.  S.  Lucas.  ' 

Case  10 --Fanny  C,  colored,  aged  5  months;  first  injection  of  pertussis  vac- 
cine given  May  5,  1911;  a  sturdy  child,  breast-fed,  always  in  good'healt  unt  I 
the  attack  of  pertussis.  Paroxysms  occurred  every  hour  during  the  day  and  three 
or  four  times  at  night,  vomiting  with  almost  every  paroxysm ;  face  became  deepW 
congested  with  each  attack  of  coughing.  Six  injections  of  forty  million  eah 
were  given;  there  was  so  much  improvement  at  the  end  of  the  sixth  injection 
that  t>e  mother  considered  the  child  well  and  wished  the  treatment  discontinued, 
l^he^ child  still  coughed  and  whooped  occasionally,  but  the  paroxysms  were  very 

Case  11. -Male,  aged  5V>  years;  reported  by  Dr.  S.  M.  Wilson;  whoopin..  one 
week  before  treatment  began;  eight  injections-three  of  twenty  million  four  of 
forty  million  and  one  of  sixty  million;  first  injection  April  29,  "lOll  Dr  Wilson 
wrote  me  as  follows:  "At  the  time  of  his  first  injection,  he  had  twenty  or  more 
severe  paroxysms  daily  and  his  sleep  at  night  was  badly  disturbed  by  them  At 
the  end  of  the  treatment  he  rarely  coughs,  and  when  he  does,  there  is  usually 
only  a  single  effort  and  no  expectoration."  Dr.  Wilson  considered  that  the  boy 
was  very  much  benefited  by  the  treatment.  ^ 

Case  12-Cecil  D.,  aged  3  years;  first  injection  of  pertussis  vaccine  May  5 
1911;  reported  by  Dr.  H.  W.  Gregory.  The  child  had  been  whooping  three  wfeks 
before  treatment  began.  The  attacks  were  severe,  occasionally  producin-.  hemop- 
tysis; eight  injections  of  forty  million  each  were  given.  At  the  end  of  the  3 
ment  the  chi  d  was  practically  well,  averaging  only  one  mild  paroxysm  durTn^ 
the  night  and  with  very  little  cough  during  the  day.  ^ 

Cases  13,  14,  15,  16  and  17  all  occurred  in  the  practice  of  Dr.  S  M  Cleve 
land  and  according  to  Dr.  Cleveland's  observations  the  patients  were  apparently 
not  benefited  by  the  treatment.  The  only  explanation  that  I  am  able  to  g^e  fo^ 
the  failure  of  the  treatment  in  these  cases  is  that  the  dose  of  vaccine  used  was 
not  large  enough.    A  brief  history  of  these  cases  follows: 

Case  13.— Carl  0.,  16  months  old,  whooping  five  days  when  treatment  began- 
seven  injections  of  forty  million  each  produced  apparently  no  benefit. 

Case  l4.-Dorothy  O.,  sister  of  Patient  13,  aged  4  months;  whooping  seven 
days;  given  seven  injections  forty  million  each;  apparently  no  benefit  from 
treatment. 

fw.^'^'^!^T^'''''^'"'  ^-  ^•'  ^^  '''"""''  "^^'  '''^''  «f  I'^ti*^"^  16;  coughin.. 
two  months  before  treatment  began;  six  injections  of  forty  million  each  were 
given;   apparently  no  benefit  resulted  from  treatment. 

Case  16.-Marie  0.  B.,  aged  5  years;  coughing  for  two  months  before  treat- 
ment began;  six  injections  of  forty  million  each  were  given,  with  no  benefit. 

Case  17.-James  0.  B.,  aged  7  years,  brother  to  Patients  15  and  16;  coughin- 
two  months  before  treatment  began;  six  injections  of  forty  million  each  were 
given,  with  no  benefit. 
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Case  18. — James  L.,  aged  28  months;  first  injection  of  pertussis  vaccine 
given  May  9,  1911;  whooping  three  weeks  when  treatment  began;  eight  injections 
of  forty  million  each  were  given.  The  patient  was  a  delicate  boy  and  was  having 
paroxysms  hourly  day  and  night,  with  occasional  vomiting.  The  patie^^t  began 
to  improve  after  the  first  injection;  vomiting  ceased  after  the  second  injection. 
At  the  end  of  the  treatment  there  was  a  little  cough,  but  no  whoop.  Reported 
by  Dr.  John  A.  McCormick. 

Case  19. — John  L.,  aged  2  months,  brother  of  Patient  18,  was  given  the  first 
injection  of  pertussis  vaccine  May  9,  1911;  whooping  three  weeks  before  treatment 
began;  eight  injections  of  forty  million  each  were  given.  The  case  was  moderate 
in  severity,  and  the  patient  was  apparently  much  benefited  by  treatment.  At 
the  end  of  the  treatment  the  cough  occurred  less  frequently;  the  paroxysms  were 
mild.     Reported  by  Dr.  John  A.  McCormick. 

Case  20. — Genevieve  B.,  aged  15  months;  treatment  began  May  8,  1911,  after 
whooping  had  existed  four  weeks.  The  first  injection  of  pertussis  vaccine  was  on 
May  8;  eight  injections  of  forty  million  each  were  given.  At  the  beginning  of 
treatment  the  child  had  about  sixteen  paroxysms  in  twenty-four  hours,  ten  during 
the  day  and  six  during  the  night.  The  paroxysms  were  very  severe,  with  fre- 
quent vomiting  and  cyanosis;  improvement  began  after  the  third  injection; 
distinct  improvement  was  noticed  after  the  fifth  injection.  At  the  end  of  treat- 
ment the  child  was  still  coughing,  but  only  an  occasional  whoop.  Reported  by 
Dr.  John  A.  McCormick. 

Case  21. — John  B.,  aged  3  years,  brother  of  Patient  20;  first  injection  of 
pertussis  vaccine  May  8,  1911;  whooping  three  weeks  when  treatment  began; 
eight  injections  of  forty  million  each  were  given.  The  case  was  of  more  than 
ordinary  severity.  The  paroxysms  occurred  about  once  an  hour  day  and  night, 
with  cyanosis  and  vomiting.  The  cyanosis  and  vomiting  disappeared  after  the 
fourth  injection.  After  the  fifth  injection,  the  mother  thought  the  child  was  well 
enough  to  stop  the  treatment;  eight  injections,  however,  were  given.  At  the  end 
of  the  treatment,  the  child  was  almost  entirely  well,  with  practically  no  cough  and 
no  whoop.     Reported  by  Dr.  John  A.  McCormick. 

Case  22. — Edward  S.,  aged  three  years,  treatment  began  May  8,  1911.  Hemor- 
rhage into  the  conjunctiva  occurred  as  the  result  of  the  severity  of  the  paroxysms. 
No  improvement  was  noticed  until  after  the  fourth  injection.  Vomiting  ceased 
after  the  sixth  injection.  The  patient  received  nine  injections  of  forty  million 
each.  At  the  end  of  the  treatment  the  boy  was  very  much  improved,  although 
he  still  coughed  and  whooped  occasionally.     Reported  by  Dr.  John  A.  McCormick. 

Case  23. — Emma  M.,  aged  9  months;  first  injection  of  pertussis  vaccine  May 
6.  1911.  Whooping  commenced  one  week  before  treatment  began.  Seven  injec- 
tions of  forty  million  each  were  given.  Cyanosis  and  vomiting  were  frequent  at 
the  beginning  of  treatment.  Paroxysms  occurred  at  least  every  hour  during  the 
day  and  five  or  six  times  during  the  night.  At  the  end  of  the  treatment  the 
paroxysms  were  few  in  nvimber  and  less  severe,  but  the  child  was  still  coughing 
and  whooping  occasionally.     Reported  by  Dr.  Scott  Lau. 

Case  24. — William  B.,  aged  5  years;  first  injection  of  pertussis  vaccine  May  8, 
1911;  whooping  eleven  days  before  treatment  began;  eight  injections  of  forty  mil- 
lion each  were  given.  The  case  was  one  of  moderate  severity.  At  the  end  of 
treatment  the  paroxysms  of  coughing  were  much  fewer  in  number  and  less  severe, 
although  the  boy  still  coughed  and  whooped  occasionally.  He  was  distinctly 
benefited  by  the  treatment.     Reported  by  Dr.  Scott  Lau. 

These  reports  do  not  represent  the  true  worth  of  the  remedy,  as  I 
helieve  better  results  would  surely  have  been  obtained  had  larger  doses  of 
the  vaccine  been  employed ;  40  million  may  be,  and  probably  is,  a  sufficient 
dose  for  a  mild  case  in  an  infant  or  young  child.    One  hundred  million 
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would  be  a  much  more  suitable  dose  for  a  severe  case,  regardless  of  the 
age  of  the  patient. 

Of  the  twenty-four  reported  cases,  seven  were  apparently  not  benefited 
by  the  treatment,  the  disease  evidently  pursuing  its  usual  course  in  about 
29  per  cent.  Seventeen  patients,  or  about  71  per  cent.,  were  apparently 
benefited  by  the  treatment.  I  believe  the  dose  could,  and  should,  be 
increased  beyond  40  million,  especially  for  severe  cases;  60,  80  or  100 
million  will  probably  be  a  more  efficient  dose.  The  results  obtained  in 
these  twenty-four  cases  warrants,  in  my  opinion,  a  more  extensive  trial 
of  the  vaccine. 


RESUSCITATION     OF    ASPHYXIATED     INFANTS    BY    THE 
INSUFFLATION  METHOD  OF  MELTZEE  AND  AUEE 

DR.  E.  PLAUCHU 

Obstetrician  to  the  Hospitals  of  Lyons 

LYONS,   FBANCE 

The  remarkable  experiments  of  Meltzer  and  Auer  on  intratracheal 
insufflation  were  made  known  in  France  by  Carrel,  who  also  brought 
them  to  my  attention.  I  was  greatly  impressed  by  them  and  concluded 
that  the  principle  might  be  applicable  to  the  resuscitation  of  asphyxiated 
infants,  for  which  purpose  I  had  an  apparatus  constructed  by  Mr.  Lepine 
of  Lyons.  The  apparatus  is  very  simple  and  resembles  the  one  used  on 
animals  at  the  Eoekefeller  Institute  and  differs  only  in  being  of  a  size 
suitable  to  new-born  infants. 

I  have  employed  this  apparatus  and  the  method  of  intratracheal 
insufflation  in  my  obstetrical  service  since  August,  1910,  with  promising 
and  highly  interesting  results.  I  make  this  statement  because  I  am  of 
the  opinion  that  it  will  require  several  years'  experience  to  determine  its 
exact  clinical  value  and  extent  of  applicability.  I  am,  however,  ready 
to  affirm  that  the  principle  of  the  method  embodies  a  great  advance  and 
its  efficiency  is  already  beyond  question  for  the  reanimation  of  asphyxi- 
ated infants. 

The  principle  of  the  method  of  Meltzer  and  Auer  is  well  known.  A 
continuous  current  of  air  directed  as  far  as  the  bifurcation  of  the  trachea 
through  a  tube  of  small  caliber,  produces  a  ventilation  of  the  lungs  suffi- 
cient for  oxygenation  of  the  blood  even  if  there  are  no  respiratory  move- 
ments. The  air  injected  into  the  bronchi  returns  between  the  catheter 
and  the  tracheal  wall,  and  can  also  remove  foreign  bodies- and  mucus  that 
may  be  in  the  respiratory  tubes.  The  apparatus  constructed  by  Lepine 
is  composed  of : 

1.  A  rubber  bulb. 

2.  A  T  tube,  one  branch  of  which  is  united  to  the  bulb,  and  another 
to  a  small  mercury  manometer,  while  the  third  is  connected  to  a  rubber 
tube  ending  in  a  metal  cone. 

3.  A  gum  catheter  No.  12.  A  rod  of  soft  copper  is  placed  in  the 
catheter  in  order  to  give  it  the  proper  shape  for  introduction  into  the 
glottis.  The  caliber  of  the  catheter  was  selected  after  an  anatomic  study 
of  the  trachea  on  the  cadaver.  The  internal  diameter  of  the  trachea  of  a 
new-born  child  is  4  mm.  There  is  allowed,  therefore,  between  the  wall 
of  the  trachea  and  a  catheter  No.  12  (Charriere)  a  sufficient  space  for  the 
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returning  current  of  air.  The  end  of  the  catheter  must  reach  the 
bifurcation  of  the  trachea.  This  point  is  located  at  a  distance  from  the 
mouth  which  varies  according  to  the  size  of  tlie  child.  For  a  child 
weighing  2,000  gm.  the  distance  is  8  cm.;  3,000  gm.,  10  cm.;  4,000  gm., 
12  cm.  Therefore,  three  transverse  lines  are  marked  on  the  catheter  to 
indicate  how  far  it  should  be  introduced  according  to  the  weight  of  the 
child. 

OPERATIVE     PROCEDURE 

The  mucus  contained  in  tlie  throat  of  the  infant  in  a  condition  of 
asphyxia  is  rapidly  removed  by  the  finger  or  by  a  little  sponge  fixed  in 
forceps.  The  infant  is  wrapped  in  a  warm  blanket  and  placed  on  a  table, 
the  neck  being  in  slight  hyperextension. 

The  index  finger  of  the  left  hand  of  the  operator  is  introduced  as 
far  as  the  upper  end  of  the  esophagus  so  as  to  feel  the  hard  rounded 
prominence  which  is  formed  by  the  posterior  face  of  the  larynx,  the  two 
arytenoid  cartilages,  and  to  find  in  front  of  them  a  soft  opening,  which 
is  the  glottis.  The  catheter,  containing  its  copper  rod,  to  which  a  proper 
curve  has  been  given,  is  introduced  by  the  right  hand  between  the  tongue 
of  the  child  and  the  palmar  face  of  the  left  index  finger  of  the  operator 
and  thus  penetrates  easily  into  the  trachea. 

The  catheterization  is  exceedingly  easy.  After  a  few  trials  on  the 
cadaver,  I  could  always  do  it  without  trouble.  Moreover,  the  interns, 
extern?,  and  nurses  of  my  service  succeeded  also  in  introducing  the 
catheter  very  easily.  The  average  nurse  can  certainly  acquire  the  technic 
without  difficulty. 

When  the  catheter  has  reached  the  proper  distance,  the  copper  rod 
is  removed.  The  end  of  the  insufflation  apparatus  is  now  attached  to  the 
catheter  and  air  is  injected  through  the  catheter  by  the  rubber  bulb, 
while  the  mercury  manometer  is  watched.  The  pressure  must  not  exceed 
10  or  15  mm.  Soon  the  noise  of  the  returning  current  of  air  passing 
through  the  lips  of  the  child  is  heard.  The  manometer  indicates  that 
there  is  no  over-pressure  by  accumulation  of  air  in  the  respiratory 
apparatus.  Therefore,  the  conditions  of  ventilation  are  known,  and  no 
accident  is  to  be  feared. 

The  insufflation  is  continued  as  long  as  is  necessary.  After  a  few 
minutes,  the  child  appears  to  be  less  atonic,  the  heart  becomes  stronger 
and  more  regular,  and  the  respiratory  movements  start.  The  catheter 
is  removed  when  the  infant  is  in  a  condition  to  carry  on  automatic 
respiratory  movements. 

CLINICAL     RESULTS 

The  method  must  be  applied  under  well-defined  conditions.  If  it 
is  used  in  mild  cases  of  asphyxiation,  it  is  certain  that  it  will  give  constant 
positive  results  as  do  all  the  other  methods.    If  it  is  used  in  the  cases  in 
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which  apparent  death  is  not  due  to  asphyxiation  but  to  traumatism  of  the 
brain  or  of  the  medulla  oblongata,  it  will  yield  negative  results.  There- 
fore, the  value  of  the  method  must  be  ascertained  in  the  cases  c "  deep 
asphyxia  of  the  new-born  by  long  intra-uterine  compression  or  by 
interference  with  the  fetal-maternal  circulation,  as,  for  instance,  from 
compression  of  the  umbilical  cord. 

I  have  employed  the  method  in  seven  cases  of  the  last  kind.  The 
seven  infants  were  restored  to  life  after  a  longer  or  shorter  period  of 
insufflation,  although  two  of  them  had  been  extricated  after  difficult 
versions. 

Observation  1. — Child  weighing  2,760  gm.;  Braxton  Hicks  version  for  placenta 
previa;  no  respiratory  movements;  heart  regular,  but  very  slow;  insufflation  for 
twelve  minutes;  afterward,  movements  of  the  face  and  respiratory  movements. 
The  child  cried  as  the  catheter  was  removed. 

Observation  2. — Child  weighing  4,200  gm.;  difficult  version,  with  prolonged 
extraction  of  the  head;  asphyxia  pallida;  irregular  heart;  a  few  diaphragmatic 
convulsions;  very  infrequent.  Reanimation  occurred  after  insufflation  during 
eight  minutes. 

Observation  3. — Child  weighing  3,600  gm.;  extracted  by  forceps;  probable  pro- 
lapsus of  cord;  child  was  atonic,  without  respiratory  movements;  meconium 
evacuated;  heart  hardly  perceptible.  Reanimation  occurred  after  insufflation 
during  seven  minutes. 

Observation  4- — Child  in  a  condition  of  blue  asphyxia,  but  the  heart  was 
almost  normal.     The  child  was  quickly  reanimated. 

Observation  5. — Similar  to  Case  4.  It  is  probable  that  in  these  two  cases  the 
reanimation  would  also  have  taken  place  easily  if  the  ordinary  methods  had 
been  employed. 

Observation  6. — Child  weighing  1,970  gm.;  premature  labor;  high  forceps  deliv- 
ery; asphyxia  pallida;  no  respiratory  movements:  very  irregular  and  slow  heart; 
grave  form  of  apparent  death.  After  five  minutes  of  insufflation  the  heart  became 
regular;   reanimation  after  eight  minutes. 

Observation  7. — Child  weighing  3,000  gm. ;  long  labor;  period  of  expulsion 
lasted  five  hours;  blue  asphyxia.  Reanimation  occurred  after  insufflation  for  six 
minutes. 

The  method  deserves  to  be  emploj-ed  also  in  cases  of  traumatism  to 
the  skull  and  brain.  I  am  of  the  opinion  that  it  will  excel  other  methods 
in  this  condition,  although  it  will,  of  course,  be  limited  by  the  severity 
of  the  injury,  which  may  be  incompatible  with  life. 
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Milk-Station  Work  and  the  Reduction  of  Infant  Mortality 

{Godfrey  Ji.  Pisek:  Xeic  York  iletl.  Jour.,  A'ov.  25,  1911,  p.  1065) 

During  1911,  New  York  City  conducted  a  campaign  against  infant  mortality 
througii  milk  stations  sufliciently  comprehensive  to  show  definite  results.  New 
York  lias  125,000  births  yearly.  Various  private  philanthropies  have  been  dis- 
pensing modified  milk  to  indigent  mothers  for  some  years.  In  1911,  the  Com- 
mittee for  the  Reduction  of  Infant  Mortality  established  thirty-one  milk  depots 
and  in  addition  secured  an  appropriation  for  the  establishment  of  fifteen  stations 
under  the  control  of  the  health  department,  making  seventy-nine  stations  in  all. 
To  secure  cooperation  of  all  the  difl'erent  agencies,  the  Association  of  Infants' 
Milk  Stations  was  formed  in  June,  1911,  and  74,000  quarts  of  milk  were  dis- 
tributed weekly.  The  work  was  not  confined  to  the  distribution  of  milk,  however. 
Education  of  the  mothers  was  the  most  important  factor.  The  intimate  contact 
of  the  visiting  nurse  with  the  mothers  in  their  homes  made  it  possible  to  teach 
the  modification  of  milk  according  to  the  doctor's  instructions.  In  this  work 
whole  milk  was  used  for  the  most  part,  modified  in  many  instances  with  gruels 
and  ordinary  granulated  sugar,  which  was  found  satisfactory.  Deterioration  in 
the  homes  was  prevented  by  the  use  of  inexpensive  home-made  refrigerators. 
Mothers  were  encouraged  to  continue  breast-feeding  where  this  was  possible. 
Special  diet  lists  were  prepared  for  older  children.  Another  feature  of  the  work 
was  the  assistance  and  advice  given  in  regard  to  protecting  from  infectious  dis- 
eases and  ophthalmia.  The  Association  issued  weekly  bulletins  giving  compara- 
tive statistics  of  infant  mortality  in  diflferent  cities.  Three  hundred  and  fifty-five 
cities  cooperated  in  this.  The  results  of  the  work  in  New  York  in  figures  were 
as  follows:  The  number  of  deaths  of  infants  from  all  causes  under  one  year  of 
age  during  the  first  nine  months  of  1911,  was  11,733;  while  during  a  cor- 
responding period  of  1910  the  deaths  readied  12,920;  in  other  words,  there  was  a 
comparative  death-rate  of  124.6  in  1911,  against  142.3  in  1910,  a  decrease  of  17.7 
per  thou.sand  among  infants.  This  rate  continued  throughout  the  remainder  of 
the  year  would  result  in  a  saving  of  1,640  babies  during  the  year. 

Even  more  striking  than  the  statement  that  1,187  fewer  deaths  occurred  up  to 
October  1  compared  to  1910,  is  the  fact  that  during  the  months  of  July,  August 
and  September  there  were  1,244  fewer  deaths  than  the  previous  year.  To  show 
that  this  comparison  is  not  made  with  an  excessively  high  year,  it  might  be 
mentioned  that  there  had  been  a  decrease  of  1.417  deaths  from  the  average  for 
these  months  during  the  five  years  1906  to  1910. 

In  the  Borough  of  Manhattan,  from  January  to  June,  there  was  an  increase 
of  deaths  from  diarrheal  diseases  of  28  per  cent,  over  the  previous  year,  but 
during  the  month  of  June,  after  beginning  the  milk  campaign,  there  was  a 
decrease  of  50  per  cent,  over  the  previous  year.  In  July,  which  was  exceedingly 
hot,  there  was  a  decrease  of  60  per  cent.,  August  23  per  cent.,  September  25  per 
cent.,  the  average  decrease  being  41  per  cent.  Comparing  these  results  with 
those  in  other  cities  reported  on,  it  was  found  that  the  diminished  mortality  was 
in  direct  relation  to  the  efi"ective  preventive  measures  employed.  Comparison 
between  districts  in  the  congested  quarters,  with  and  without  milk  stations, 
showed  a  gain  over  the  previous  year  of  ^29  per  cent,  in  the  milk-station  districts 
as  against  an  increase  of  9  per  cent,  in  those  without  milk  stations.  It  is  felt 
that  the  best  feature  of  the  work  is  the  educational  feature. 
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Suggestions  for  the  Reduction  of  Infant  Mortality 

{S.  Josephine  Baker:  Neu;  York  Med.  Jour.,  Nov.  25,  1911,  p.  1067) 
The  infant  mortality  rate  is  the  index  of  the  sanitary  progress  of  T.ny  com- 
munity. No  one  line  of  endeavor,  however  vigorously  worked  out,  will  perma- 
nently lower  the  death-rate,  and  Baker  believes  there  is  serious  danger  in  assum- 
ing that  total  reduction  in  death-rate  in  any  one  year  is  wholly  due  to  the 
specific  efforts  made  during  that  year.  The  keeping  of  babies  well  cannot  be 
worked  out  with  the  accuracy  of  a  scientific  theorem,  but  the  fundamental  prin- 
ciple is  that  prevention  of  diseases  must  be  the  aim  and  education  the  main 
weapon.     Specifically,  the  principles  of  the  reduction  of  infant  mortality  include: 

1.  The  study  of  the  problem  of  the  institution  baby.  During  1911  up  to 
October  1,  42  per  cent,  of  all  deaths  of  babies  under  one  year  in  the  Borough  of 
Manhattan  occurred  in  institutions,  the  foundling  babies  furnishing  the  greater 
proportion. 

2.  A  supply  of  milk  for  infant  feeding  at  a  price  within  the  reach  of  the 
majority  of  people.  The  relative  value  of  raw  and  pasteurized  milk  for  infant 
feeding  still  seems  an  open  question.  Purification  cannot  take  the  place  of  purity, 
but  the  matter  is  economic,  and  purity  seems  beyond  our  reach  at  the  price  we 
can  pay. 

3.  The  broadening  of  courses  in  pediatrics  in  our  medical  colleges,  so  that  they 
may  assume  the  importance  that  is  their  due  and  assure  to  every  physician  a 
thorough  knowledge  of  infant  hygiene  and  care. 

4.  The  interest  and  attention  of  social  students  and  workers,  and  of  philan- 
thropists, in  meeting  individual  family  needs  and  adjusling  economic  conditions. 

5.  Instruction  of  each  mother,  first  in  the  necessity  of  nursing  her  baby,  and, 
if  that  is  impossible,  then  in  the  proper  substitute  feeding,  and  how  she  may 
take  advantage  of  and  apply  the  essential  methods  of  hygienic  baby  care. 

6.  A  right  understanding  of  the  immediate  causes  of  infant  mortality. 
Baker  then  enters   into  the  statistics  of   1911   as  given  in  an  abstract  of  a 

paper  by  Pisek  in  this  issue.  The  figures  show  what  may  be  accomplished  by  the 
application  of  the  principles  enumerated  above  but  Baker  believes  a  more  com- 
prehensive program  is  necessary.     Such  a  program  would  be  as  follows: 

1.  A  comprehensive  and  wide-spread  campaign  of  educational  publicity — one 
that  will  reach  both  the  public  and  the  individual  mothers. 

2.  A  study  of  the  decrease  that  has  already  taken  place  in  the  infant  death- 
rate  shows  that  this  decrease  has  occurred  in  the  three  groups  of  contagious, 
diarrheal  and  respiratory  diseases,  in  the  order  given.  The  group  classed  as  con- 
genital debility  shows  practically  no  decline.  Here  we  need  the  help  of  the 
obstetrician,  who  should  not  limit  the  control  of  his  patient  to  the  confinement 
and  the  few  succeeding  weeks,  but  should  insist  that  the  mother  place  herself 
under  his  care  and  follow  his  directions  during  the  entire  period  of  pregnancy. 

In  order  to  meet  and  overcome  this  abnormal  death-rate  from  congenital 
causes,  we  must  have: 

A.  Proper  education  and  control  of  midwives,  who  in  New  York  city  care  for 
over  40  per  cent,  of  the  births. 

B.  Classes  for  and  supervision  of  pregnant  women,  using  all  means  to  pro- 
vide them  with  essential  instruction  and  the  means  of  applying  it. 

C.  A  form  of  insurance  that  will  provide  a  stated  payment  for  women  for  a 
period  of  at  least  one  month  before  and  one  month  after  confinement,  thus 
obviating  the  necessity  for  physical  labor  on  tlieir  part  during  this  time. 

D.  The  cooperation  of  philanthropic  forces,  relief  agencies,  and  social  work- 
ers, to  provide  proper  food,  hygienic  surroundings  and  freedom  from  anxiety  for 
the  mother  during  the  prenatal  period  of  the  child's  life. 
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The  socialist  will  say  that  the  crux  of  this  whole  matter  is  the  living  wage 
for  the  wage  earner  of  the  family.  To  a  great  extent  Baker  agrees  with  him. 
Such  a  solution  would  lighten  our  labors  but  we  should  still  have  to  consider  the 
vast  and  vexed  question  of  the  illegitimate  child. 

3.  The  question  of  institution  care  versus  the  placing  out  system  for  foundling 
babies  is  one  that  should  be  practically  worked  out.  The  d.eath-rate  in  these  insti- 
tutions is  abnormally  high.  This  rate  is  greatly  reduced  when  the  babies  are 
boarded  out  and  receive  that  individual  attention  which  every  baby  needs. 
Foundling  institutions  should  serve  as  clearing  houses  only,  furnishing  hospital 
care  for  the  sick  babies  and  immediately  placing  all  others  out  in  properly  super- 
vised private  homes. 

4.  Next  it  is  essential  that  we  realize  that  infant  mortality  is  a  year  round 
problem.  IMisled  by  the  usual  increase  in  summer,  we  have  confined  our  efforts 
mainly  to  that  time  of  the  year.  The  time  to  save  the  baby  is  before  it  gets 
sick — not  afterward. 


Infant  Mortality  and  Morbidity  in  Berlin  in  the  Summer  of  19  n 

(Ludicig  F.  Meyer,  Dciitsch.  med.  Wchnschr.,  y«v.  0,  10 U.  p.  2000) 

For  a  solution  of  the  summer  mortality  of  infants  Prausnitz  has  investigated 
the  figures  so  far  obtained.  Meyer  regards  it  as  especially  necessary  to  supple- 
ment these  general  statistics  by  individual  statistics  so  that  it  may  be  determined 
whether  it  is  the  direct  or  indirect  influence  of  heat  on  the  organism  that  is  con- 
cerned or  whether  the  injury  follows  from  a  decomposition  of  the  food.  Meyer 
therefore  studied  the  infants  in  the  orphan  asylums  of  Berlin  and  also  orphans 
who  are  cared  for  outside.  They  are  under  constant  observation  in  the  so-called 
convalescent  care.  These  convalescents  must  be  brought  to  the  physician  of  the 
asylum  every  week  for  examination  and  exact  records  are  kept.  The  place  in 
which  they  are  cared  for  is  also  inspected  every  four  weeks  by  a  physician,  and 
in  the  hot  months  twice  weekly  by  a  well-instructed  female  assistant.  There  were 
this  year,  during  the  three  hot  months,  June,  July  and  August,  255  children  in 
this  convalescent  class.  The  number  of  nurslings  observed  in  the  hospitals 
amounted  to  170  a  day.  The  hospital  and  outside  care  supplement  each  other  so 
that  the  children  may  be  transferred  from  one  to  the  other.  Tlie  temperature 
during  the  summer  of  1911  was  abnormally  hot  for  Berlin.  The  maximum 
temperature  for  June  was  85,  for  July  95  and  for  August  94  F.  There  were  seven 
days  in  June,  ten  in  July  and  twenty-three  in  August  in  which  the  temperature 
exceeded  77  F.  In  the  previous  year  there  were  fourteen  days  in  June,  three  in 
July  and  only  two  in  August  with  the  same  maximum  temperature.  It  is  known 
that  summer  heat  depresses  adults  leading  to  diminishing  of  appetite  and  a 
lessened  intake  of  nourishment  so  that  there  is  a  certain  condition  of  hunger  or 
fasting  with  diminished  nutrition.  The  nurslings,  on  the  other  hand,  arc  rather 
more  abundantly  fed  than  usual  because  of  the  increased  thirst.  If  the  infant  only 
shows  a  loss  in  the  regular  increase  in  weight  this  must  be  explained  not  in  the 
same  way  as  in  the  adults  but  must  be  considered  an  injury  to  the  function  of 
nutrition  itself.  This  was  shown  during  the  hot  months.  During  July  and 
August,  1911,  the  average  was  about  one-half  of  the  increase  for  the  corresponding 
months  of  the  previous  year.  In  July,  191(7,  it  was  590  gm. ;  in  July,  1911,  290 
gm.;  in  August,  1910,  600  gm. ;  in  August,  1911,  350  gm.  This  is  a  showing 
that  must  be  brought  into  immediate  relation  with  the  heat.  How  far  the  loss 
may  be  accounted  for  by  sweating  is  unsettled.  It  is  only  a  step  from  this 
depressive  action  on  the  general  condition  to  a  decided  pathogenic  action.  The 
health  of  children  is  incomparably  better  in  the  winter  months  than  in  the  sum- 
mer and  the  types  of  disease  vary  distinctly. 
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Winter  1911 

Summer  1910 

Summer  1911 

Cases    Per  cent. 

Cases    Per  cent. 

Cases   Per  cent. 

7             17 

21             41 

32             34 

3               6 

16             31 

26             28 

34             71 

12             23 

17             18 

Nutritional  Diseases 7 

Furunculosis,  Abscess,  etc 
Respiratory  Diseases    34 

Tliese  figures  show  first  the  marked  increase  in  disturbances  of  nutrition  in  the 
hot  months  and  what  is  certainly  not  commonly  known,  a  considerable  increase  in 
the  infections  of  the  skin.  Furunculosis,  abscess  and  phlegmon  are  the  immediate 
results  of  heat;  for  by  the  collection  of  sweat  and  the  production  of  decomposition, 
injuries  and  inflammations  of  the  skin  are  produced,  which  are  more  serious  on 
account  of  the  decreased  resistance  occasioned  by  the  heat  and  the  injurious 
actions  of  these  infections,  especially  in  the  young,  is  reflected  in  the  secondary 
disturbances  of  nutrition.  One  group  of  diseases  noted  in  1911  seemed  to  be  due 
to  results  of  heat  stroke.  This  amounted  to  4.2  per  cent,  of  the  morbidity,  or 
1.5  per  cent,  of  the  children  observed  took  sick  with  symptoms  similar  to  heat 
stroke.  Subacute  or  chronic  forms  of  diarrhea  without  increase  in  temperature 
were  lacking  in  the  wdnter  material  but  are  found  in  the  summer  proportionally 
to  the  prevailing  heat.  In  contrast  to  the  action  of  heat  stroke  these  disturbances 
began  insidiously  and  selected  ill-nourished  children  in  whom  the  regular  increase 
in  weight  had  been  lacking  for  weeks  previously.  During  1910,  only  rarely  was 
a  reduction  of  the  weight  observed  but  in  1911  the  reduction  went  hand  in  hand 
with  the  exaggeration  of  the  entire  clinical  picture  both  in  the  pure  alimentary 
aflfections  as  well  as  in  the  parenteral  affections.  Those  cases  presenting  a  com- 
bination of  infectious  and  alimentary  affections  had  an  exceedingly  unfavorable 
course. 

Meyer  discusses  the  question  as  to  whether  these  rt-jults  are  due  to  decom- 
position or  to  diminution  of  tolerance  and  says  that  the  insidious  nature  of  the 
origin  of  the  gastro-intestinal  diseases  and  the  aggravation  of  the  clinical  picture 
by  heat  appear  to  indicate  a  diminution  of  tolerance  somewhat  in  the  sense  of  a 
diminution  of  the  secretory  action  of  the  glands,  but  this  conclusion  is  not  at  all 
definite.  Especial  care  is  required  in  this  conclusion  as  indicated  by  the  observa- 
tions in  the  hospitals,  where  no  influence  of  the  heat  on  the  children  could  be 
determined,  as  the  increase  in  weight  of  the  hospital  children  as  in  the  case  of 
those  outside,  became  smaller.  The  average  monthly  increase  of  all  that  have  been 
in  the  institution  for  fourteen  days,  including  also  those  in  the  out-patient  service, 
amounted  in  June  to  400  gm.,  in  July  to  320  gm.  and  in  August  to  264  gm.,  and 
neither  overheating,  nor  increased  gastro-intestinal  affections,  which  would  indi- 
cate an  action  of  heat  on  the  children,  were  found.  As  in  all  institutions  the  chil- 
dren were  loosely  clad  and  their  thirst  was  satisfied  by  administration  of  water 
without  any  limit.  A  series  of  cases  of  diarrhea  occurred  but  these  could  be 
traced  to  the  bad  quality  of  the  buttermilk  used.  Meyer  says  that  putting  ail  of 
these  observations  together  we  must  define  the  influence  of  heat  as  follows: 
The  heat  acts  1.  as  an  immediate  injury  to  the  children  by  hyperthermia;  2.  as 
a  mediate  injury  by  (a)  diminution  of  tolerance,  (b)  diminution  of  immunity; 
(c)  by  aggravation  of  the  course  of  the  alimentary  and  infectious  diseases;  (d) 
by  decomposition  of  milk. 
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del  bambini.)      A.  Filia. 

Gazz.  d.  osp.,  Oct.  15,  1911. 
Secretion  in  Infant's  Breasts  as  Index  of  Capacity  for  Lacteal  Secretion  in  Mother. 
(Die  Brustdriisensekretion  des  Kindes  als  Masstab  der  Stillfahigkeit  der  Mut- 
ter.)   K.  Basch. 

Miinchen.  med.  Wchnschr.,  Oct.  24,  1911. 
Prophylaxis  During  Childhood.     W.  B.  Hoag, 

Arch.  Pediat.,  November,  1911. 
Infant  Morbidity  and  Measures  for  Infant  Welfare  in  Chili.     (Ueber  Siiuglings- 
krankheiten  in  Chile.)      A.  Commentz. 
Jahrb.  f.  Kinderh.,  November,  1911. 
Photometer  for  Use  of  School  Physicians.     N.  B.  Harman. 

Brit.  Med.  Jour.,  Nov.  4^  1911. 
Infant  Mortality  and  Morbidity   in  Summer  of  1911.      (Die  Mortalitjlt  und  die 
Morbiditiit  der  Siiuglinge  im  Sommer  1911.)     L.  F.  Meyer. 
Deutsch.  med.  Wchnschr.,  Nov.  9,   1911. 
The  Factors  Concerned  in  Milk  Secretion. 

Editorial,  Jour.   Am.   Med.   Assn.,  Nov.   18,   1911. 
Influence  of  Milk  Station  Work  on  Reduction  of  Infant  Mortality.     G.  R.  Pisek. 

New  York  Med.  Jour.,  Nov.  25,  1911. 
Principles  of  Reduction  of  Infant  Mortality.     S.  J.  Baker. 

New  York  Med.  Jour.,  Nov.  25,  1911. 
Report  on  Methods  of  School  Ventilation  by  the  Chicago  Commission  on  Ven- 
tilation. 

Jour.  Am.  Med.  Assn.,  Nov.  25,  1911. 

Report  of  Committee  on  Medical  Inspection  of  Schools. 

Jour.  Am.  Med.  Assn.,  Nov.  25,  1911. 
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Report   of   Committee   on   Administration   Methods   of   Physical   Examination   of 
School  Children. 

Jour.  Am.  Med.  Assn.,  Nov.  25,  1911. 
Training  of  Nursery  Maids  in  the  United  States.     C.  G.  Kerley. 

New  York  Med.  Jour.,  Dec.  9,  1911. 
Determination  of  Age  of  Fetus.     (Die  Altersbestimmung  des  FOtus  nach  graphi- 
scher  Methode. )     W.  Zangemeister. 

Ztschr.  f.  Geburtsh.,   1911,  Ixix,  No.   1. 
Hygiene  for  Children's  Walking  Tours.     (Die  hygienischen  Gesichtspunkte  fiir  die 
Veranstaltung  mehrtiigiger  Jugendwanderungen. )      H.  Roeder. 
Arch.  f.  Kinderh.,  1911,  Ivi,  Nos.  4-6. 

PATHOLOGY  AND   BACTERIOLOGY 

Congenital  Color  Blindness.    G.  H.  Taylor. 

Australasian  Med.  Gaz.,  September,  1911. 
Congenital  Amyotonia.      (Maladie  d'Oppenheim) .     L.  Guinon  and  Gauducheau. 

Bull,  de  la  Soc.  de  pgdiat.,  October,  1911. 
Cancer  in  the  Thymus.      (Eine  bosartige  Thymusgeschwulst. )      S.  Rubaschow. 

Virchow's  Arch.  f.  path.  Anat.,  October,   1911. 
Thyroid  Changes  in  Purpura  in  the  New-Born.      (Eigentiimiiclie  herdformige  De- 
generationen  der  Thyreoidea-Epithelien  bei  Purpura  eines  Neonatus.)      C.  A. 
Pettavel. 

Virchow's  Arch.  f.  path.  Anat.,  October,   1911. 
Some  Obstructions  to  Speech  Development.     G.  Hudson-]\Iakuen. 

Laryngoscope,  October,    1911. 
Edemas  Occurring  Without  Albuminuria  in  Infancy.    D.  J.  M.  Miller. 

Jour.  Med.  Sc.  of  New  Jersey,  October,   1911. 
Fibrous  Ostitis  in  Children.     (Ostitis  fibrosa  im  Kindesalter. )     P.  Frangenheim. 

Beitr.  z.  klin.  Chin,  October,  1911. 
Involution  of  Thymus  by  Roentgen  Ray.     A.  Friedlander. 

Arch.  Pediat.,  October,  1911.  " 
A  Case  of  Bacillus  Coli  Infection  Treated  Medically,  Surgically  and  Hypnotically. 
J.  Boyd. 

Australasian  Med.  Gaz.,  October,  1911. 
United  Twins  or  Girl  with  Two  Spines  Living  Till  Puberty.     (Ueber  einen  Panto- 
pagus.)      J.  Linke. 

Med.  klin.,  Oct.  15,  1911. 
Vasoneurotic  Syndromes  in  Children.      (Ueber  den  vasoneurotischen  Symptomen- 
komplex  bei  Kindern.)     F.  Hamburger. 

Mtinchen.  med.  Wchnschr.,  Oct.   17,  1911. 
Recognition  of  Congenital  Visceral  Ptosis  in  the  Treatment  of  the  Badly  Poised 
and  Poorly  Nourished  Child.    J.  E.  Goldthwait  and  L.  T.  Brown. 
Am.  Jour.   Orthop.   Surg.,  November,   1911. 
A  Resume  of  the  Literature  on   Sarcoma  in  Infancy  and  Early  Childhood.     Q. 
W.  Hunter. 

Pediatrics,  November,  1911. 
Diseased  Children.    J.  N.  Hurty. 

Denver  Med.  Times  and  Utah  Med.  Jour.,  November,  1911. 
Methods    of    Collection,    Transmission    and    Record    in    Routine    Examination    of 
Spinal  Fluid.     A.  J.  Chesley. 

Jour.  Am.  Pub.  Health  Assn.,  November,  1911. 
Pathologic  Anatomy  and  Origin  of  Tetany  in  Children.      (A  pr.oposito  di  un  caso 
di  tetania  infantile.)      A.  Longo. 

Policlinico,  November,  Med.  Section,  1911. 
Preconceptional  Intra-Uterine  and  Congenital  Factors  in  the  Production  of  Handi- 
capped Children.     L.  Kerr. 

New  York  State  Jour.,  November,  1911. 


PROGRESS    IN     PEDIATRICS  59 

Parathyroid  Glands,  with  Special  Reference  to  Infantile  Tetany.    R.  W.  Bliss. 

Arch.   Pediat.,  November,   1911. 
Case  of  Diabetes  Mellitus  in  a  Child  Under  One  Year  of  Age.     P.  J.  Eaton  and 
E.  B.  Woods. 

Arch.  Pediat.,  November,   1011. 
Noma.     Report  of  a  Case  Treated  with  Salvarsan.     M.  Nicoll. 

Arcli.  Pediat.,  November,   1911. 
Congenital  Mjatonia;   Report  of  a  Case  with  Autopsy.     W.  T.  Councilman  and 
C.  H.  Dunn. 

Am.  Jour.  Diseases  of  Children,  November,  1911. 
Congenital  Obliteration  of  Bile-Ducts.     C.  P.  Howard,  and  S.  B.  Wolbach. 

Arch.  Int.  Med.,  November,  1911. 
Percussion  Signs  of  Persistent  or  Enlarged  Thymus.     T.  R.  Boggs. 

Arch.  Int.  Med.,  November,  1911. 
Hereditary   and    Familial    Splenomegaly.      (Zur   Kasuistik    der   heredofamiliiiren 
Splenomegalie. )      Z.  Bychowski. 

VVien.  klin.  Wchnschr.,  Nov.  2,  1911. 
Two  Cases  of  Sarcoma  of  Thymus.    W.  Sheen,  C.  A.  Griffiths  and  H.  A.  Scholberg. 

Lancet,  London,  Nov.  4,  1911. 
"Comforter"  Caries.     E.  H.  R.  Harries. 
Lancet,  London,  Nov.  11,  1911. 
Spasm   of  the  Glottis  as   Sole  Manifestation  of  Tetany.    (Spasme  de   la  glotte; 
manifestation  unique  de  t^tanie. )      H.  Triboulet  and  Harvier. 
Ann.  de  med.  et  chir.  inf.,  Nov.  15,  1911. 
Salt  Edema  in  Children  without  Heart  or  Kidney  Disease.     (Ueber  Siilzodeme  bei 
iiiteron  Kindern.)      F.  Hamburger. 

]Mlinclicn.     med.  Wchnschr.,  Nov.  21,  1911. 
Congenital   Elevation   of   Scapula;   Sprengel's  Deformity.     A.   Mitchell. 

Brit.  Med.  Jour.,  Nov.  25,  1911. 
Ataxic  Type  of  Infantile  Paralysis.     J.  T.  Batte. 

Lancet-Clinic,  Dec.  2,  1911. 
Diabetes    in    Two    Infants.       (Zusammenstellung    zweier    pathoiogisch-anatoniiscli 
untersuchter  und  ganz  verschiedenartiger   Fiille  von  Glycosurie  niit  einigen 
daran  gekniipften  Bemerkungen  iiber  das  Verhalten  des  Pankreas  bei  Neuge- 
borenen.)      K.  A.  Heiberg. 

Arch.  f.  Kinderh.,  1911,  Ivi,  Nos.  4-6. 
Familial  Jaundice  in  New-Born  Infants.     (Beitrag  zum  habituellen  Icterus  gravis 
der  Neugeborenen. )      C.  May. 

Arch.  f.  Kinderh.,  1911,  Ivi,  Nos.  4-6. 
Participation  of  the  Sympathetic  Nervous  System  in  the  Pathology  of  Infants. 
(Anteilnahme    des    sympathetischcn    Nervensystems    an    den    Erkrankungen 
des  Siiuglings.)     N.  Berend  and  E.  Tezner. 
Monatschr.  f.  Kinderh.,  1911,  x,  No.  7. 

METABOLISM   AND   NUTRITION 

Milk  in  Its  Relation  to  Health  of  Infants.     H.  E.  Tuley. 

Jour.  Tenn.  State  Med.  Assn.,  June,  1911. 
Weight  of  Children  Before  and  After   Sanatorium   Treatment.      (Resultats  pon- 
d^raux  de  la  cure  marine  de  Giens.)    R.  Rendu. 

Lyon  m6d.,  Oct.  8,  1911. 
Feeding  of  Infants.     E.  I.  Spriggs. 

Clinical  Jour.,  Oct.  25  and  Nov.  1,  1911. 
Further  Observations  on  the  Soy  Bean.     J.  Ruhriih. 

Arch.  Pediat.,  October,  1911. 
Sugars  in  Infant  Feeding  with  Special  Reference  to  Maltose-Dextrin  Preparations. 
J.  S.  Leopold. 

Arch.  Pediat.,  October,  1911. 
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Investigation  of  Action  of  Sodium  Benzoate  in  Artificially  Fed  Infants.     C.  G. 
Grulee  and  W.  H.  Buhlig. 

Arch.  Pediat.,  October,  1911. 
Some  Points  to  be  considered  in  Feeding  Infants.     L.  Porter. 

Cal.  State  Jour.  Med.,  October  and  November,  1911. 
The  Feeding  of  Sick  Infants.     C.  A.  Goodrich. 

Yale  Med.  Jour.,  October,   1911. 
Importance  in  Infant  Feeding  of  Proper  Balance  of  Fat  and  Lime  in  the  Intes- 
tines.    (Bedingungen  fiir  das  Zustandekommen  fester  Stiihle  beim  Saugling.) 
K.  Stolte. 

Jahrb.  f.  Kinderh.,  October,  1911. 
Importance  of  Salts  in  Breast  Milk.      (Massgebende  Eolle  der  Salze  der  Frauen- 
milch  bei   der  Ernahrung  in   Stiuglings-   und  ersten  Kindesalter.)     H.   Frie- 
denthal. 

Miinchen.  med.  Wchnschr.,  Nov.  7,  1911. 
Physiologic  Lack  of  Lime  in  Breast-Fed  Infants.      (Die  physiologische  Bedeutung 
des  Kalkhungers  bei  Brustkindern  im  ersten  Lebensjahre.)     W.  Dibbelt. 
Berl.   klin.   Wchnschr.,  Nov.    13,   1911. 
Viscosity  of  Human  Milk.     (Einige  viskosimetrische  Beobachtungen  an  der  Milch 
des  Menschen.)     K.  Basch. 

Wien.  klin.  Wchnschr.,  Nov.   16,  1911. 
Use  of  Whole  Milk  and  Fat-Diminished  Milk  in  Infant  Feeding.     E.  A.  Darling. 

Boston  Med.  and  Surg.  Jour.,  Nov.  16,  1911. 
Caloric  Needs  of  Premature  Infants.     J.  H.  Hess. 

Am.  Jour.  Dis.  Child.,  November,  1911. 
Use  of  Malt  Sugar  and  High   Percentages  of   Casein  in  Infant  Feeding.     J.  L. 
Morse. 

Am.  Jour.  Dis.  Child.,  November,  1911. 
Proper  Feeding  of  Infants.     C.  H.  Rice. 

New  Orleans  Med.  and  Surg.  Jour.,  November,  1911. 
Case  of  Infantile  Scurvy  Due  to  Sterilized  Milk.     W.  R.  Jordan. 

Brit.  Jour.  Child  Dis.,  November,  1911. 
Can  Pure  Milk  Be  Obtained  in  Portland?     C.  S.  White. 

Northwest  Med.,  November,  1911. 
Iron  in  Infant  Feeding.      (Das  Eisen  bei  der  natiirlichen  und  kiinstlichen  Ernah- 
rung des  Siiuglings.)      L.  Langstein. 

Jahrb.  f.  Kinderh.,  November,  1911. 
Modification  of  Cow's  Milk.     E.  J.  Labbee. 
Northwest  Med.,  November,   1911. 
Lime  Content  of  Breast  Milk  and  Lack  of  Lime  as  Cause  of  Rachitis.     (Der  Kalk- 
gehalt   der   Frauenmilch.      Zur    Frage    der     ungeniigenden    Kalkzufuhr     als 
Ursache  der  Rachitis.)      J.  A.  Schabad. 
Jahrb.  f.  Kinderh.,  November,  1911. 
An  Apparatus  for  the  Collection  of  the  Excreta  of  Infants.    E.  F.  Du  Bois. 

Am.  Jour.  Dis.  Child.,  December,  1911. 
A  Metabolism  Bed  for  Infants.     J.  Howland,  and  R.  A.  Cooke. 

Am.  Jour.  Dis.  Child.,  December,  1911. 
Infant  Feeding.      (Zur  Physiologie  und  Pathologie  der  Siiuglingsernahrung. )    A. 
O.  Karnitsky. 

Arch.  f.  Kinderh.,  1911,  Ivi,  Nos.  4-6.  ' 

Research  on  Biology  of  Milk.      ( Untersuehungen  zur  Biologic  der  Milch  mittels 
der  anaphylaktischen  Methode.)      Heubner. 
Arch.  f.  Kinderh.,  1911,  Ivi,  Nos.  4-6. 
Hemolytic  Property  of  Milk.      (Ueber  Milchhiimolyse.)      B.  Schmidt. 
Arch.  f.  Kinderh.,  1911,  Ivi,  Nos.  4-6. 
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Training  to  Increase  tlie  Supply  of  Milk  in  Wet-Nurses.      (Zur  Leistungsfahig- 
keit  der  Brustdriise  der  Animen.)     J.  Laurentius, 

Arch.  f.  Kinderh.,  1911,  Ivi,  Xos.  4-0. 
Lime  Metabolism  in  Rachitis.      (Kalkstoffwechsel  bei   Rachitis.)      A.  Orgler. 

Monatschr.  f.  Kinderh.,  1911,  x,  No.  7. 

DISEASES    OF    THE    NEWLY    BORN 

Case  of  Hemorrhage  from  Stomach  in  Newly-Born.     M.  D.  Nesbitt. 

Australasian  Med.  Gaz.,  September,  1911. 
Congenital  Hypertrophic  Stenosis  of  the  Pylorus.     Report  of  Case.     E.  F.  Katz- 
mann. 

Kentucky  Med.  Jour.,  Sept.  15,   1911. 
Influences  During  Pregnancy  on  Unborn  Child.    J.  M.  Tompkins. 

Old  Dominion  Jour.  Mod.  and  Surg.,  October,  1911. 
Resuscitation  of  Still-Born.     Sir  F.   Champneys. 

Brit.  Med.  Jour.,  Oct.  31,  1911. 
Treatment  of  Obstetric  Indentation  of  the  Skull.     (Meine  Behandlung  der  Scha- 
delimpression   des  Nougeborenen.)      A.   Hoffmann. 
Med.  klin.,  Nov.  12,  1911. 
United  Twins:   Pygopagus.      (Fall  von  Lebenden  zusammengewachsenen  Zwillin- 
gen— Pygopagen    mit    bes.    Berucksichtigung    der    operativen    Trennung.)      P. 
Bockenheimer. 

Berlin,  klin.   Wchnschr.,  Nov.  27,   1911. 
Familial  Jaundice  in  New-Born  Infants.     (Beitrag  zura  habituellen  Icterus  gravis 
der  Neugeborenen. )     C.  ^lay. 

Arch.  f.  Kinderh.,  1911,  Ivi,  Xos.  4-6. 

ACUTE  INFECTIOUS   DISEASES 
Atypical   Scarlet   Fever.     J.  P.  MacDonald. 

Western  Med.  Review,  September,  1911. 
Epidemic  Poliomyelitis  in  Brazil.     (La  poliomy6lite  a  Sao-Paulo.)      C.  Ferreira. 

Bull,  de  la  Soc.  pediat.,  October,  1911. 
The  Heart  in  Scarlet  Fever.     (Scharlachherz.)     R.  Lederer  and  K.  Stolte. 

Jahrb.  f.  Kinderh.,  October,   1911. 
Decompressive    Trephining    for    Cerebrospinal    Meningitis.       (M^ningite    c6r6bro- 
spinale    prolong^e   a    forme    cachcctisante.      Syndrome   d'hypertension    intra- 
cranienne.     Pronostic  fatal.     Guerison   par  une  craniectomie  decompressive. 
Double  nevrite  optique  par  stase.)      R.  Debre. 
Bull,  de  la  Soc.  de  pediat.,  October,  1911. 
The  Pulse  Curve  in  Typhoid  in  Children.      (Ergebnisse  kardiosphymographischer 
Untersuchungen  beim  Typhus  abdominalis  ira  Kindesalter.)      W.  Schlieps. 
Jahrb.  f.  Kinderh.,   October,   1911. 
Scarlet  Fever  in  Apes.      (Essais  de  transmission  de  la  scarlatina  au.x  singes.) 
K.  Landsteiner,  C.  Levaditi  and  E.  Prasek. 
Ann.  de  ITnst.  Pasteur,  October,  1911. 
Hereditary  Transmission  of  Experimental  Relapsing  Fever.     (L'h^redo-contagion 
des  spirilloses.)     L.  Nattan-Larri&r. 

Ann.  de  ITnst.  Pasteur,  October,  1911. 
Diphtheritic  Paralysis.     A.  Love. 

Glasgow  Med.  Jour.,  October,  1911. 
Anterior  Poliomyelitis.    D.  C.  Walt. 

Jour.  Arkansas  Med.  Soc,  October,  1911. 
Use  of  Flexner  Serum  in  Cerebrospinal  Meningitis.     A.  E.  Cox. 

Jour.  Arkansas  Med.  Soc,  October,  1911. 
Cerebrospinal  Meningitis.     A.  L.  Carmichael. 

Jour.  Arkansas  Med.  Soc,  October,  1911. 
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Acute  Rheumatism  Among  Children.      F.  Langmead. 

Lancet,  London,  Oct.  21,   1911. 
Anaphylaxis   in   the   Evolution   of   Infectious   Diseases.      (De   I'anaphj^laxie   dans 
revolution  des  maladies  infectieuses.)   P.  Courmont  and  A.  Dufourt. 
Presse  med.,  Oct.  21,  1911. 
Sepsis    After     Chicken-Pox.       ( Fall   von     Streptokokkensepsis     niit    purulentem 
Oedem  nach  Varizellen.)     K.  Bliihdorn. 

Miinchen.  med.  Wchnschr.,  Oct.  24,  1911. 
Epidemic  Anterior  Poliomyelitis:   Its  Symptoms  and  Treatment.     N.  P.  Marsh. 

Med.  Press  and  Circ,  Oct.  25,  1911. 
Etiology  of   Scarlet  Fever.     R.  W.   C.   Pierce. 

"  Lancet,  London,  Oct.  28,  1911. 
Our  Present  Knowledge  in   Regard   to   Infantile   Paralysis.     R.   T.   Taylor,   Bal- 
timore. 

Am.  Jour.  Surg.,  November,  1911. 
Prevalence  of  Infantile  Paralysis  in  Missouri.     A.  O'Reilly. 

Jour.  Mo.   State  Med.  Assn.,  November,   1911. 
Epidemic  Cerebrospinal  Meningitis  in  Children  at  Athens  and   Serotherapy.     A. 
Papapanaglotu. 

Arci    de  med.  des  enf.,  November,  1911. 
Diphtheria  Toxin  and  Antitoxin  in  Light  of  Colloid  Chemistry.      (Difteritoxin  og 
antitoxin  i  lyset  af  koUoidkemien.)    M.  v.  Krogh. 
Norsk  Mag.  f.  Loegevidensk.,  November,   1911. 
Butyric  Acid  Test  for  Epidemic  Poliomyelitis.      (La  butyro-reaction  de  Noguchi- 
Moore  dans  la  poliomyelite  anterieure  aigue. )      M.  Leitao. 
Arch,  de  med.  des  enf.,  November,  1911. 
Question  Blank   for   Records  of   Epidemic   Poliomyelitis.      (Ved0rende   poliomye- 
liten.)      C.  Leegaard. 

Norsk  Mag.  f.   Lopgevidensk.,  November,   1911. 
Nasal  Diphtheria.      (Etude  de  la  dipht^rie  nasale  chez  I'enfant.)      M.  de  Biehler 
and  B.  K.  Dazkiewicz. 

Arch,  de  med.  des  enf.,  November,  1911. 
Statistics  of  Infantile  Paralysis.     C.  A.  Hodgetts. 

Canadian  Med.  Assn.  Jour.,  November,  1911. 
Differential  Diagnosis  Between  the  Exanthemata.     F.  H.  Dammasch. 

Northwest  Med.,  November,   1911. 
Chorea  and  Its  Treatment.     S.  F.  A.  Charles. 

Dublin  Jour,  of  Med.  Sc,  November,  1911. 
Treatment  of  Chorea.     W.  T.  Williamson. 
Northwest  Med.,  November,   1911. 
Specific  Antibodies  in  Scarlet  Fever.     W.  W.  Koessler  and  J.  M.  Koessler. 

Jour.  Inf.  Dis.,  November,  1911. 
Bacteriologic  Examination  of  Lymph-Nodes  in  Scarlet  Fever.     J.  A.  Kolmer. 

Am.  Jour.  Dis.  Child.,  November,  1911. 
Resume  of  Diphtheria  Examinations  Made  in  Boston  Board  of  Health  Bacterio- 
logic Laboratory.     F.  H.  Slack. 

Jour.  Am.  Public  Health  Assn.,  November,   1911. 
Methods    of    Collection,    Transmission    and    Record    in    Routine    Examination    of 
Spinal  Fluids.     A.  J.  Chesley. 

Jour.  Am.  Pub.  Health  Assn.,  November,   1911. 
Search  for  Causative  Factor  of  Scarlet  Fever.     M.  NicoU. 

Arch.  Pediat.,  November,  1911. 
Antitoxin  in  Diphtheria.      (Fortschritte  in  der  Behandlung  der  Diphtheric.)      F. 
Meyer. 

Berlin,  klin.  Wchnschr.,  Nov.  6,  1911. 
Case  of  Antenatal  Pneumonia.    A.  T.  I.  Macdonald. 
Brit.  Med.  Jour.,  Nov.  11,  1911. 
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Cerebrospinal  Fluid  in  Acute  Poliomyelitis.     J.  G.  Forbes. 

Lancet,  Nov.   18,  1911. 
Epidemic  Poliomyelitis.     Eleventh  Note:    Relation  of  the  Virus   to  the  Tonsils, 
Blood   and   Cerebrospinal   Fluids;    Races   of  tlie  Virus.     Simon   Flexner  and 
Paul   F.  Clark. 

Jour.  Am.  Med.  Assn.,  Nov.   18,  1911. 
Scarlet  Fever  in  Apes.     Editorial. 

Jour.  Am.  Med.  Assn.,  Nov.  25,  1911. 
Infantile  Paralysis  with  Especial  Reference  to  Its  Occurrence  in  Massachusetts, 
1907-1910.     Robert  W.  Lovett. 

Am.  Jour.  Dis.  Child.,  December,  1911. 
Ataxic  Type  of  Infantile  Paralysis.     J.  T.  Batte. 

Lancet-Clinic,  Dec.  2,   1911. 
Epidemic  Paralysis    (Polio-encephalomyelitis. )      S.  C.  Hounsfield. 

Brit.  Med.  Jour.,  Dec.  2,  1911. 
Experimental  Measles  in  the  ^lonkey  with  Special  Reference  to  the  Leukocytes. 
Ludvig  Hektocn  and  H.  E.  Eggers. 

Jour.  Am.  ^Med.  Assn.,  Dec.  2,  1911. 
Nomenclature  of  Poliomyelitis    (Acute  Infectious   Paralysis).     B.  M.   Randolph. 

New  York  Med.  Jour.,  Dec.  9,  1911. 
Vaccination  Against  Scarlet  Fever.      (Zur  Frage  iiber  die  Scharlachvaccination 
und  Anginen.)    G.  E.  Wladiniiroff. 

Arch.  f.  Kinderh.,  1911,  Ivi,  Nos.  4-6. 
Eye    Complications   with    Epidemic    Meningitis.      (Complications    oculaires    a   la 
suite    de    m^ningite    c6rebro-spinale   ^pidemique.      S6roth4rapie.)      E.    Anar- 
gyros. 

Gr&ce  M^dicale,  1911,  xiii,  Nos.  13-14. 
Swelling  of   Glands   in  Axilla,  Neck   and   Groin   as   Premonitory   Sign   of   Acute 
Infectious  Diseases.      (Ueber  ein  priimonitorisches  Zeichen  fiir  die  Diagnose 
von  acuter  Infectionskrankheit.)     G.  de  G.  Giuinta. 
Arch.  f.  Kinderh.,  1911,  Ivi,  Nos.  4-6. 
Septic   Disease   in  Children.      (Zu   den   septischen   Erkrankungsformen    im   kind- 
lichen  Alter.)      A.  Baginsky. 

Arch.  f.  Kinderh.,  1911,  Ivi,  Nos.  4-6. 
Influenzal  Pyothorax.      (Fall  von  Pyothorax  verursacht  durch  :Micrococcis  catar- 
rhalis  und  Influenzabacillen.)      M.  Lateiner. 
Monatschr.   f.  Kinderh.,   1911,  x,  No.   7. 

TUBERCULOSIS    AND    SYPHILIS 

Research    on    Hereditary    Transmission    of    Experimental    Tuberculosis.      Etude 
exp^rimentale  de  I'her^ditg  tuberculcuse.)      L.  Landouzy  and  L.  Laederich. 
Presse  mc'd.,  Oct.  18,  1911. 
Great  Reliability  of  the  Pirquet  Cutaneous  Tuberculin  Test  for  Young  Children. 
(Sur  I'utilisation  clinique  des  reactions  il  la  tuberculine  chez  I'enfant.)     M. 
Pehu. 

Lyon  m4d.,  Nov.  5,  1911. 
Relations  IBetween  Human  and  Bovine  Tuberculosis.     (Der  Bericht  der  englischen 
Tuberkulose-Kommission   iiber  die  Beziehungen   zwischen    menschlicher    und 
tierischer  Tuberkulose. )      B.  Mollers. 

Berl.  klin.  Wchnschr.,  Nov.  20,  1911. 
Prenatal  and  Infantile  Tubercular  Predispositions.     J.   B.  Huber. 

Am.  Jour.  Med.  Sc,  November.  1911. 
Should  a  Tuberculous  Mother  Nurse  Her  Child?     M.  MacLachlan. 

Northwest  ^Medicine,  November.  1911. 
Specific  Diagnosis  of  Tuberculosis  in  Children.     R.  W.  Matson. 

Northwest  Medicine.  November,  1911. 
Effect  of  Salvarsan  on  Congenital  Lues.     L.  R.  DeBuys. 
Arch.  Pediat.,  November,   1911. 
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Syphilis  in  Infancy  and  Early  Life.     G.  K  Varden. 

Atlanta  Jour.-Rec.  of  Med.,  November,  1911. 
Tuberculin   as   a   Diagnostic   and  Therapeutic   Agent   in  the   Treatment   of   Con- 
junctivitis  Eczematosa.     Based   on   the   Study   of   Fifty   Cases.     Richard  J. 
Tivnen. 

Jour.  Am.  Med.  Assn.,  Dec.  9,  1911. 

DIGESTIVE   SYSTEM 

Case  of  Hemorrhage  from  Stomach  in  Newly-Born.     M.  D.  Nesbitt. 

Australasian  Med.  Gaz.,  September,  1911. 
Congenital  Hypertrophic  Stenosis  of  the  Pylorus.     Report  of  Case.     E.  F.  Katz- 
mann. 

Kentucky  Med.  Jour.,  Sept.  15,  1911. 
Symptomatic   Importance  of    Constipation   in    Children.      (Valeur   semgiologique 
de  la  constipation  chez  les  enfants.)     E.  Perier  and  Gaujoux. 
Ann.  de  med.  et  chir.  inf.,  October,  1911. 
Intestinal  Invagination  in  Infant.      (Invagination  intestinale  a  marche  subaigue 
chez  un  enfant  de  5  mois  14.)     Guinon  and  Fauquez. 
Bull,  de  la  Soc.  de  p6diat.,  October,  1911. 
Colon  Irrigation.     The  Short  vs.  Long  Tube.     Comparison  Based  on  200  Irriga- 
tions.    H.  T.  Machell. 

Arch.    Pediat.,    October,    1911. 
Enteritis  in  Infants  and  Its  Dietetic  Treatment.     H.   D.  Newkirk. 

Pediatrics,  November,  1911. 
Intestinal  Infantilism  of  Herter.     R.  G.  Freeman. 
Am.  Jour.  Dis.  of  Child.,  November,  1911. 
Ileo-Ileocolic  Intussusception  Due  to  Adenoma  of  Ileum  in  Child  Five  Years  of 
Age;    Resection   of   Twelve   Inches   of   Gangrenous   Intestine;    Recovery.     M. 
S.  Kakels. 

Am.  Jour.  Surg.,  November,   10911. 
Noma.     Report  of  a  Case  Treated  with  Salvarsan.     M.  Nicoll. 

Arch.  Pediat.,  November,   1911. 
Intestinal  Worms  in  Examination  of   122  Children.     N.  Evans. 

Southern   Med.   Jour.,  November,   1911. 
Intestinal  Diseases  in  Infants.     J.  B.   Bilderback. 

Northwest  Med.,  November,   1911. 
Congenital  Intestinal  Occlusion.     C.  A.  Wilcox. 

Jour.  Med.  Assn.  Georgia,  November,  1911. 
Saline   Infusion   in   Cholera   Infantum.      (Zur   Therapie  vorgeschrittenster   Falle 
von  Sommerdiarrhce  bei  Siluglingen.)      W.  Lobisch. 
Wien  klin.  Wchnschr.,  Nov.  23,  1911. 
Use  of  Hypertonic  Salines  Controlled  by  Estimation  of  Specific  Gravity  of  Blood 
in  Infantile  Diarrhea.     L.   Rogers. 
Brit.  Med.  Jour.,  Nov.  25,   1911. 
Treatment  of  Habitual  Vomiting  in  Infants.      (Le  traitement  des  vomissements 
habituels  des  nourissons.)      L.  Cheinisse. 
Semaine  med.,  Nov.  29,  1911. 
Pyloric    Stenosis   in   Older   Children   with   Report   of   a   Case   of   Pyloric   Spasm 
Ending  Fatally.     E.  E.  Graham. 

Am.  Jour.  Dis.  Child.,  December,  1911. 
Treatment  of  Diarrheas  in  Bottle-Fed  Infants.     R.  H.  Dennett. 

Med.  Rec,  New  York,  Dec.  2,  1911. 
Congenital  Megalocolon  and  Anal  Atresia.     H.  B.  Sheffield. 

Med.  Rec,  New  York,  Dec.  9,  1911. 
Prevalence    of   Helminthiasis    in    Children.       (Studien    iiber    die    Hliufigkeit    der 
Darmparasiten,    namentlich    des    Oxyuris    vermicularis,    bei    Kindern.)      A. 
Routsalainen. 

Monatschr.  f.  Kinderh.,  1911,  x.  No.  7. 
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RESPIRATORY  SYSTEM 
Asthma  in  Children.     (L'asthme  chez  les  enfants.)     J.  Coniby. 

Arch,  des  ni6d.  des  Enfants,  October,  1911. 
Pneumohypoderma    (Emphysema  Cutis).     Scleredema  Neonatorum.     II.  B.  Shef- 
field. 

Med.  Pvec,  New  York,  Nov.  25,  1911. 

BLOOD  AND  CIRCULATORY  SYSTEM 

Mikulicz'  Disease,  with  Report  of  Case  of  Lymphatic  Leukemia  in  Child  with 
Marked  Enlargement  of  Salivary  Glands.     W.  Tileston. 
Am.  Jour.  Dis.  Child.,  November,   1911. 
Hereditary  and   Familial    Splenomegaly.      (Zur  Kasuistik   der   heredofamiliiiren 
Splenomegalie. )      Z.  Bychowski. 

Wien.  klin.  Wchnsch.,  Nov.  2,  1911. 
Acute  Myeloid  Leukemia.  (Akute  myeloische  Leukiimie.)     C.  Sternberg. 

Wien.  klin.  Wchnschr.,  Nov.  23,  1911. 
Management  of  Heart  in  Acute  Infectious  Diseases  and  Chronic  Heart  Diseases. 

E.  G.  Cutler. 

Boston  ]Med.  and  Surg.  Jour.,  Dec.  7,  1911. 
Action  of  Pilocarpin  on  the  Blood.      (Einwirkung  von  Pilocarpin  auf  das  Blut, 
insbes.  auf  die  Eosinophilen. )      S.  Aschenheim  and  Tomono. 
Monatschr.  f.  Kinderh.,  1911,  x,  No.  7. 
Physiologic   Fluctuations  in   Refracting  Power   and  Viscosity   of  Infants'   Blood. 
(Die  physiologische   Schwankungen   der   Refraktion  und   der   Viskositiit  des 
Siiuglingsblutes. )      Reuss. 

IMonatschr.  f.  Kinderh.,  1911,  x.  No.  7. 
The  Blood  with  Jaundice  in  the  New-Born.     (Zur  Lehre  des  Icterus  neonatorum.) 

F.  Heimann. 

Ztschr.  f.  Geburtsh.,  1911,  Ixix,  No.  1. 

NERVOUS  SYSTEM 

Congenital  Spastic  Paralysis.     (Om  Behandlingen  af  Morbus  Little.)    H.  Scheuer- 
mann. 

Hospitalstidende,  Sept.  27,  1911. 
Dull  and  Backward  Children.    A.  F.  Tredgold. 
Brit.  Jour.  Chil.  Dis.,  October,  1911. 
Feeble-Minded  Children.      (Ueber  der  kindlichen  Schwachsinn,  seine  Symptoma- 
tologie.  Diagnose  und  Therapie.)      J.  Raecke. 
Deutsch.  med.  Wchnschr.,  Oct.  12,  1911. 
Congenital  Spastic  Paralysis.      (La  maladie  de  Little.     Etiologie,  pathog^nie  et 
anatomie   pathologique. )      V.   Hutinel   and  L.   Babonneix. 
Ann.  de  m#d.  et  chir.  inf.,  Oct.  15,  1911. 
Neuro-Functional  Disturbances  in  Children  and  Best  Treatment  to  Prevent  and 
Correct  Resultant  Deformities.     J.  W.  Cokenower. 
Med.  Fortnightly,  Oct.  25,  1911. 
Chvostek's  Sign  and  Neuropathies  in  the  Young.     ( Fazialisphanomen  und  ju^end- 
liche  Neuropathic.) 

Wien.  klin.  Wchnschr.,  Oct.  26,  1911. 
The  Medical   Examination  of   Children   Reported   as  Mentally   Defective  in  the 
Public  Schools.     I.  T.  Smart  and  ]M.  S.  Macy. 
Pediatrics,  November,  1911. 
Some  Causes  and  Prevention  of  Insanity  and  Feeble-Mindedness.     J.  W.  Graves, 

Northwest  Med..  November,   1911. 
Mental  Training  in  Childhood.     R.  Jones. 

West.   Canada   Med.   Jour.,  November,   1911. 
Dementia   Precox   and   Scientific   Research.     B.   Holmes. 
Med.  Fortnightly,  Nov.  10,  1911. 
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Spasm  of  the  Glottis  as  Sole  Manifestation  of  Tetany.      (Spasme  de  la  glotte; 
manifestation  unique  de  t6tanie. )      H.  Triboulet  and  Harvier. 
Ann.  de  med.  et  chir.  inf.,  Nov.  15,  1911. 
Nature  and  Treatment  of  Painful  Paralysis  of  the  Arm  in  Children.      (Zur  Auf- 
fassung  und  Therapie  der  schmerzhaften  Armlahmung  der  Kinder.     Derange- 
ment interne  des  Unterarms.)      E.  Durlach. 
Berl.  klin.  Wchnsehr.,  Nov,  2a,  1911. 
A  Motor  Neurosis  Probably  Responsible  for  Rumination  in  Infants.      (Zur  Patho- 
genese  der  Rumination  im  Siiuglingsalter.)      F.  Leist. 
Monatschr.  f.  Kinderh.,  1911,  x.  No.  6. 

GENITO-URINARY    SYSTEM 

Polyp  of  Urinary  Bladder  in  Thirteen  Months'  Old  Child.     I.  S.  Koll. 

Ann.    Surg.,   November,    1911. 
Acetonuria  in  Childhood.    R.  S.  Frew. 

Lancet,  London,  Nov.  4,  1911. 
Color  Reaction  in  Breast-Fed   Infants'  Urine.      (Zur   Engel-Turnau'schen   Harn- 
reaktion.)      E.  Langfeldt. 

Berl.  klin.  Wchnsehr.,  Nov.  20,   1911. 
Tube-Casts  in  Urine.     Sur  Pathologic  der  Zylindrurie.)      J.  Reiser. 

Monatschr.  f.  Kinderh.,  1911,  x,  No.  7. 

SKIN     AND     APPENDAGES 

Management  of  Infantile  Eczema.     A.  J.  Markley. 
Pediatrics,  November,  1911. 

EYE,   EAR,    NOSE   AND    THROAT 

Congenital  Color  Blindness.     G.  H.  Taylor. 

Australasian  Med.  Gaz.,  September,  1911. 
Treatment  of  Adenoids  and  Diseases  of  the  Tonsils.     W.  W.  Carter. 

Long  Island  Med.  Jour.,-  September,  1911. 
Radical  Removal  of  Tonsils  and  Adenoids.     C.  G.  Kerley. 

Arch.  Pediat.,  October,  1911. 
Tonsillectomy.     W.  G.  Shadrach. 

New  Mexico  Med.  Jour.,  October,  1911. 
Juvenile  Hydrophthalmos.      (Hydrophthalmus  infantiles.)      J.  Fejer. 

Berl.  klin.  Wchnsehr.," Oct.  16,  1911. 
Individual  Ampuolas  with  Silver  Nitrate  for  the  Eyes  of  the  New-Born.      (Wei 
tere  Erfahrungen  mit  meiner  Methode  der  Credeisierung.)    H.  Hellendall. 

Zentralbl.  f.  Gynak.,  Oct.  21,  1911. 
Postnasal  Catarrh  in  Children  and  Its  Consequences.     E.  Smith. 

Lancet,  London,  Oct.  28,  1911. 
Syllabus  for  Lectures  to  Medical  Students  on  Deaf  Child.     G.  Hudson-Makuen. 

Laryngoscope,  November,   1911. 
A  General  Consideration  of  the  Tonsil  Operation.     A.  J.  Hill  and  G.  F.  Zinninger. 

Ohio  State  Med.  Jour.,  November,  1911. 
Classification  of  Deaf  Children.     M.  Yearsley. 

Brit.  Jour,  of  Child.  Dis.,  November,  1911. 
Nitrous  Oxid  Anesthesia  in  Adenoid  and  Tonsil  Operations.     C.  A.  Gundelach. 

Interstate  Med.  Jour.,  November,  1911. 
Removal  of  Tonsils  as  Prophylactic  Measure.     H.  H.  Forbes. 

Am.  Medicine,  November,  1911. 
Steam   Treatment   of    Acute    Gonorrheal     Conjunctivitis.        (Neue     Behandlungs- 
methode  der  akuten  gonorrhoischen  Konjunktival  blenorrhoe.)   W.  Goldzieher. 

Wien.  klin.  Wchnsehr.,  Nov.  23,  1911. 
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Enucleation  of  Tonsils  with  Guillotine.     S.  S.  Whillis  and  F.  C.  Pybu8 

Brit.  Med.  Jour.,  Nov.  25,  1911. 
Strabismus  in  infants  and  young  C  hildren.     I.  M.  Heller. 

Med.  Rec,  New  York,  Dec.  9,  1911. 

SURGERY 
Treatment  of  Scoliosis  in  Childhood.     A.  H.  Tubby. 

Med.  Press  and  Circ,  Nov.  1,  1911. 
Surgical  Operative  Steps  in  Closure  of  Cleft  Palate.     G.  V.  I.  Brown. 

Jour.  Ophth.  and  Oto-Laryncrol.,  November,  1911. 
Operative  Treatment  of  Congenital  Wry  Neck.     J.  K.  Young. 

Am.  Jour.  Orthop.  Surg.,  November,  1911. 
Results  of  Muscle  Group  Isolation  in  Treatment  of  the  Paralyses  of  tho  Evtrerai- 
ties.    N.  Allison  and  S.  I.  Schwab. 

Am.  Jour.  Orthop.  Surg.,  November,  1911. 
Operation  for  Cleft  Palate  After  Infancy.     L.  Emerson. 

Jour.  Med.  Sc.  New  Jersey,  November,  1911. 
Surgical  Treatment  of  Anterior  Poliomyelitis.     A.  M.  Forbes. 

Canadian  Med.  Assn.  Jour.,  November,  1911. 
Wedge  Incision  in  Treatment  of  Rachitic  Curvature  of  the  Leg;  Two  Cases      (Les 
incurvations   rachitiques   de   la   jambe   et   leur   traitement   chirur^rical  )      V 
Veau.  n        -r  ■ 

Arch,  de  mM.  des  enf.,  October,  1911. 
Treatment  of  Rachitic  Curvature  of  the  Legs.     F.  Hohmeier. 

Deutsch.   med.   Wchnschr.,   Oct.    19,   1911. 
Treatment  of  Hypospadias  in  Children.     (Hypospadias  p6nien  chez  I'enfant.)     M 
Ombrgdanne. 

Presse  rar-d.,  Oct.  21,   1911. 
Results  of  the  Manipulative  Treatment  of  Congenital  Dislocation  of  Hip-Joint 
G.  C.  E,  Simp.son.  ^ 

Lancet,  London,  Oct.  21,   1011. 
Eclampsia  Complicating  Labor  in  Girl  Aged  12;   Recovery  of  Mother  and  Child 
C.  H.  Roberts. 

Brit.  Med.   Jour.,   Oct.  21,   1911. 
Care  of  Stiunp  of  Umbilical  Cord.     ( Abnabelung  und  Nabelschnurversorffune  )     F 
Ahlfeld.  8     6-/ 

Zentralbl.  f.  Gynak.,  Oct.  28,  1911. 
Further  Series  of  Eighty-One  Consecutive  Cases  of  Cleft  Palate  Treated  bv  Onera- 
tion.     J.  Berry.  ^ 

Brit.  Med.  Jour.,  Oct.  28,  1911. 
Orthopedic   and    Operative   Treatment   of   Little's   Disease.      (Traitement    ortho- 
p6dique  et  chirurgical  de  la  maladie  de  Little.)      A  Broca. 
Ann.  de  m^d.  et  chir.  inf.,  Nov.  15.  1911. 
Treatment  of  Cleft  Palate.     Sir  H.  Butlin. 
Lancet,  London,  Nov.  25,  1911. 

MISCELLANEOUS 
Pediatrics  in  1910.     E.  Terrien. 

Med.  Press  and  Circ,  Oct.  25,  1911. 
Dull  and  Backward  Children.     A.  F.  Tredgold. 
Brit.  Jour.  Child.  Dis.,  October,  1911. 
Infant  Morbidity  and  Mortality  in  Summer  of  1911.      (Die  Morbiditat  und  die 
Mortalitiit  der  Sauglinge  im  Sommer  1911.)     L.  F.  Meyer. 
Deutsch.  med.  Wchnschr.,  Nov.  9,  1911. 
Reasons  for  State  Care  of  the  Crippled  and  Deformed;   Problems  Involved      H 
W.  Orr.  * 

Am.  Jour.  Orthop.  Surg.,  November,  1911. 
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Recent  Developments  in  the  Care  of  Adolescent  Weak  Back.     W.  Truslow. 
Am.  Jour.  Obst.  and  Dis.  of  Women  and  Child.,  November,  1911. 
Some  Symptoms  in  Childhood.     J.  B.  Barrett. 

Dublin  Jour,  of  Med.  Sc,  November,  1911. 
The  Child  as  an  Asset  to  the  Nation.     A.  M.  Paterson. 

Pediatrics,  November,   1911. 
Infant  Morbidity  and  Measures  for  Infant  Welfare  in  Chili.      ( Ueber  Sauglings- 
krankheiten  in  Chile.)     A.  Commentz. 
Jahrb.  f.  Kinderh.,  November,  1911. 
Functions  of  a  State  Pediatric  Society.     H.  L.  Colt. 

Arch.  Pediat.,  November,   1911. 
Teaching  of  Pediatrics  at  the  University  of  Stockholm.      (Die  Piidiatrie  als  Un- 
terrichts-  und  Priifungsfach  an  dem  Karolinischen  raedico-chirurgischen  Insti- 
tut  zu  Stockholm. )     O.  Medin. 

Jahrb.  f.  Kinderh.,  November,  1911. 
Duty  of  the  Country  Physician  to  the  Mother  and  Child.     H.  C.  Curtis. 

Jour.  Tenn.  State  Med.  Assn.,  November,  1911. 
The  Need  of  Care  for  Crippled  Children.     D.  C.  McMurtrie. 

West.  Canada  Med.  Jour.,  November,  1911. 
Tentative  Classification  of  Exceptional  Children.    M.  P.  E.  Groszmann. 

Cal.  State  Jour.  Med.,  November,  1911. 
Case  of  Diabetes  Mellitus  in  a  Child  One  Year  of  Age.     P.  J.  Eaton  and  E.  B. 
Woods. 

Arch.  Pediat.,  November,   1911. 
The  Copenhagen  Institution  for   Cripples.     Its  History,  W'ork   and  Results.     D. 
C.  McMurtrie. 

Boston  Med.  and  Surg.  Jour.,  Nov.  25,  1911. 
Children's  Hospitals  vrith  Infant  Wards.      (Ueber  Bau  und  Einrichtung  von  Kin- 
derkrankenhiiuser,  mit  Sauglingsabteilungen  vom  Standpunkt  der  offentlichen 
Gesundheitspflege. )      A.  Franz. 

Arch.  f.  Kinderh.,  1911,  Ivi,  Nos.  4-6. 
Diabetes   in   Two   Infants.      ( Zusammenstellung   zweier   pathologisch-anatomisch 
untersuchter  und  ganz  verschiedenartiger   Falle  von  Glycosurie  mit  einigen 
daran  gekniipften  Bemerkungen  iiber  das  Verhalten  des  Pankreas  bei  Neuge- 
borenen.)      K.  A.  Heiberg. 

Arch.  f.  Kinderh.,  1911,  Ivi,  Nos.  4-6. 


American    Journal    of    Diseases    of    Children 

Vol.  3  FEBRUARY.  1912  No.  2 


I'liE    rulAl.K'Al'll    AS    AN    AID    IN     DIAGNOSIS    OF 
CARDIAC    COXDITIOXS    IN    (IIILDIJKX* 

(JODl'KKV    i;.    I'ISKK.   M.I)..  .\M>  T.    Ilo.MKIt   ( OI-I-KX.   M.l). 

NKW      VdHK 

'J'liat  tlioic  lijis  Ix'cn  IK)  slMi'tliiiL;  jkIvmikc  in  luir  inctliods  of  pliysicnl 
diagnosis  since  the  days  of  Skoda  and  his  pupils  will  prohaMy  not  he 
denied.  'I'liese  men  left  ns  a  ricii  hei-itai^e.  and  we  aic  oidy  now.  throngli 
the  nse  of  seientifie  instrnnients.  hia/.ing  new  ])aths  anil  addin<r  valuahle 
recoi'd  lindin<is  to  tlmse  of  the  unaided  senses. 

The  use  of  the  ])olygra])li  with  adnlts  has  proved  of  <rreat  value  in 
eoi relating  physiologic  and  clinical  data,  it  has  reniovi'd  that  element 
whieli  we  speak  of  as  the  "personal  t'(piation."  and  instead  gives  records 
which  are  true  for  all  time,  and  only  require  correct  interpretation. 
'J'hese  records  have  stimulated  closer  study  of  the  heart  and  the  circu- 
lation, so  that  the  anatomist,  physiologist,  pathologist  and  clinician  have 
all  ])rofited  therel)y  and  developed  iiewei-  conceptions  of  the  intiicalo 
cardiac  mechanism. 

The  studies  of  (iaskell.  who  showeij  that  the  heart  muscle  itself 
])0ssesses  characteristic  tone,  that  it  can  originate  its  own  siiniulus  and 
conduct  it  to  vai'ious  paits  of  the  heart,  explained  many  of  the  ])henomcna 
recorded  in  polygraphii-  tracings.  For  e.\am])le.  the  ])hysiologist  now 
knows  th.at  the  auricle  contracts  an  ap])feciahle.  measui'ahle  inter\al 
hefore  the  ventricle,  and  that  the  stimulus  which  produces  cardiac  con- 
traction arises  at  the  mouths  n\'  the  great  veins.  s])reading  down  succes- 
sively over  the  light  auiicle.  ilience  through  the  hundle  of  Tlis  and  its 
branches  to  the   ventricles. 

Further,  it  has  heen  shown  that  a  dissociation  between  auricle  and 
ventricle  can  he  juoduced  e.\]X'rimentally  by  destroying  the  tissue  at  the 
auriculo-ventiicular  junction,  whicli  contains  special  muscle  and  nerve 
fibers,  and  which  seems  to  be  a  "connecting  ]iathway"  for  the  contraction 
stimulus. 

With  the  polygraph  we  can  show  definitely  whether  the  cardiac 
rlivthm   is  normal:  if  normal,  whether  the  arrhvthmia  is  due  to  rosnii"- 
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•<\\^)\■\■  or  other  influences;  whether  ventricuhir  contraction  foUows 
auiicuhn-  contraction  as  it  shonhl :  whetlier  the  excitability  of  the  heart 
is  normal.  With  this  instrument  it  is  possible  to  study  the  fimctions 
of  the  cardiac  muscle,  namely,  tonicity,  rhythmicity.  contractibility 
and  conductivity.  Thus  far.  the  function  of  conductivity  is  best  under- 
stood, and  we  find  it  disturbed  in  the  usual  forms  of  pulse  irregularity. 
A  study  of  the  polygraphic  tracings  tells  whether  the  irregularity  is  due 
to  heart  block,  fibrillation  of  the  auricle,  or  extra-systole,  and.  if  the 
latter,  which  one  of  the  three  varieties  of  extra-systole  is  present.  All 
these  facts  are  of  the  greatest  importance,  for  we  have  at  hand  bv  this 
means,  in  certain  cases,  just  as  precise  knowledge  (of  the  cardiac  func- 
tion)  as  one  olitains  by  finding  tlie  malarial  parasite  in  the  blood-colls. 


Fig.  1. — Modified  Spliygmograph.  Witli  this  iiistnmu'iit  long  tracings  may 
be  taken  of  brachial  artery,  apex,  respiration,  jugnhir  vein  and  time  (in  1/10 
second ) . 


With  these  facts  in  mind,  we  undertook  the  a|)plication  of  th.ese 
methods  in  cardiac  conditions  in  children,  to  determine  (I)  if  satis- 
factory tracings  could  ])e  nuide  from  children:  (2)  if  information  addi- 
tional to  that  ol)tained  in  the  ])hysical  examination  was  possible;  {'?<)  if 
t!iis  infoi'mation  could  l)e  utilized  in  prognosis  and  treatment.' 

'The  instrument  used  in  our  work  was  our  modification  of  the 
Eibnigcr  s])hygmogra])h  witli  a  Hirschfeldei'  attachun'iit  (Fig.  1).  This 
a])]iaiatus  allows  a  simultaneous  tracing  to  be  uiade  (1)  of  the  pulse 
—  known  as  the  sphygmogram  ;  (2)  of  the  heart  —  cardiogram;  (3)  of 
the  venous  |ndse  —  ]ihlebogram.     Tliese  three  tracings,  when  studied   in 
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relatinn  to  each  other.  Iiccoiiic  iiiin-h  more  valuahlf  than  when  taken  alone, 
oven  with  the  (inest   instrument. 

The  sphygmotirain  jrives  information  relating  to  the  movements  of 
the  left  lieart.  the  rate  and  rhvthm  of  tlie  heart,  ami  the  vai-iatii^i^  in 
pressure   within   the  artery. 

Tlie  cardioLiiam  L;i\cs  the  traeings  made  ovei-  tiie  itrecordiiini.  m- 
ape.x,  and  gives  I'xact  ilata  concerning  the  heart  movements,  and  aids 
in  defining  the  cardiac  sysioN-.  it  should  not  he  forgotten  that  the 
cardingi-am  does  not  record  the  pressure  within  the  \'entricle.  hut  tloes 
give  information  ;i.-  to  the  displacement  of  the  heait  in  relation  to  the 
chest   wall.      It    further   indicates   certain    |ihysiologic   events   whieh   are 


I""ii:.  1. — 'I  lie  .\niiiu\l  l'lik'l.();riaiii  (  lla>  |.  I)ia>;r;uii  t'lmii  atliial  lraiiii^>  >li()\\ - 
iiiu  '111'  \aiiat  iiiii-  in  the  reoorils  of  tlie  auricular  tyjx'  of  venous  ]»ulse.  The 
U|)|/cr  plilchouraiii  i>  normal,  tlie  lowest  sliows  tlit>  marked  ett'ect  of  fiec  tricuspid 
rci'.ur«iitation  in  incrcasinii  tlir  cngoruenieiit  uf  tlic  liojit  auricle.  Note  the  giadiial 
increase  of  the  \\a\c  r  at  the  t'X])t'n-^e  of  tlic  aiiiicular  di'prc.-siiiM  ./■.  Tlic  portion 
v'  of  the   vent  1  iciihir    wave    /•   nccur>    in    tlic    plilclxiiiiain    licfni-c    the   pcipiMiilicular 


helpful  in  determining  pathologic  states  of  the  heart.  Tn  other  words. 
the  cardiogram  gives  information  regarding  the  duration  of  the  systole 
and  diastole,  the  beginning  of  ventii-uJar  systole.  muiI  indicates  the 
period  of  the  action  of  the  aortic  valves  and  the  opening  of  both  euspid 
valves.  Sometimes  the  normal  type  of  cardiogram  becoiues  inverted  — 
where  theie  is  such  marked  hypeitiophv  and  dilatation  of  the  n'oht 
ventricle  as  to  force  tlie  left  ventricde  out  of  position  on  the  chest  wall. 
How   valuable   su(-h    infoi  nation    ma\-   be   to   the   clinician    need    not   be 
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Fig.  3. — Xoimal  tracings  from  jugular  vein,  apex,  carotid  ami  radial  arteries 
recorded  simultaneously  (Mackenzie).  The  line  above  the  jugular  tracing  is  the 
time  in  1/5  second.  Note  the  waves,  o,  c  and  v.  The  beginning  of  the  wave  c 
occurs  just  1/10  second  before  the  rise  (due  to  ventricular  systole)  in  the  radial 
as  shown  in  line  3  in  radial  and  jugular  tracings.  The  a  wave,  due  to  auricular 
systole,  begins  about  1/5  second  before  c  as  shown  by  line  1,  in  the  jugular  tracing. 
This  is  during  the  diastole  of  the  ventricle  as  shown  by  the  falling  line  in  the 
radial  tracing  at  this  time.  The  beginning  of  the  wave  r,  occurs  usually  at  the 
beginning  of  the  rise  in  the  radial.  Its  fall,  however,  marks  the  opening  of  the 
auriculo-ventrieular  valves  and  is  coincident  witli  the  dicrotic  notch  of  the  radial 
tracing.  The  jugular  pulse  varies  considerably.  1]iit  t1ie  waves  u.  c  ami  r  can  be 
nieasuied  off  as  has  been  explained. 


Fig.  4. — Digitalis  lieart-block.  in  a  boy  1.5  years  old.  After  stopping  digitalis 
the  heart-rate  became  normal.  At  A'  in  tlie  jugular  tracing  is  evidence  of  auricu- 
lar contraction,  while  there  is  no  contraction  of  the  ventricle.  A,  right  jugular, 
R.  liracliial.  ('.  apex  curves. 


eiiipliasizc'd  Iutl'.  sincL'  1r'  may  l)e  able  to  note  on  .>^iil)sequent  records  in 
convaU'Scente  the  ijiadnal  return  of  the  loft  ventricle  to  its  place,  as 
sliown   Ity  a  jiositive  cardioiiraiii. 

The  phlehoiiran!  is  of  these  three  records  the  most  impoil.mt,  as  by 
reprcsciitiiii;'  the  variations  in  venons  pressnic  (when  taken  in  the  neck), 


Fig.  .5. — M.  M.,  aged  10  years;  respiratory  arrliythiiiia ;  mitral  iiisunicieiiey. 
Large  jugular  tracing,  third  heart  sound.  "H"  wave  in  jugular.  A,  right  jugu- 
lar, B.  bracliial,  C,  apex  curves. 
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Fig.   (i. — E.    -M..   aged    1.")   years;    normal    licart  :    i('s]iir;ii()i  y    ai  i  liytlimia. 
the    large    jugular    waves    in    upper    tracing. 


Note 


it  indicates  tlie  activities  of  the  rioht  side  of  the  heart.  While  in  some 
instances  tlie  intei'pretation  of  these  tracings  has  led  to  controversial 
theories,  in  the  main  observers  agree,  and  at  all  events  the  records  stand 
ready  for  any  advance  in  this  field  of  medicine. 

In  reply  to  tlie  first  problem   which  we  undertof)k  to   answer:   Can 
tracino^s  be  obtained  satisfactorilv  from  children?    Tn  our  series  of  cases. 
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l^io-.    7. — B.    W.,   aged  4\/-2    years.      Congenital   pulmonary    stenosis.      Note  the 
large  jugular  waves.     A.  time.  0.1   second;    B,  right   jugi'lar,  C.  brachial  curves. 


yig.  s. — M.  K..  aged  5.  Mitral  in.-,uiheiency — uncompensated.  Note  large  jugu- 
lar waves  and  protodiastolic  v/ave  in  cardiogram  (associated  with  "third  heart 
^•oiind").     A.  time  0.1  second:  B.  right  jugular.  C.  brachial.  D.  apev  curves. 


aoiu'h'j:)     A'.    I'ish'K—T.    ii()Mi:i{    corrKX  To 

the  ages  of  the  tliilchx'ii  vaiied  rroiii  i\U  ^**  I'*  vcjirs.  mikI  all  wvw  >i\{\vv- 
ing  from  cardiac  lesions,  either  congenital  oi-  acijuircd.  In  each  case  we 
ohtaincd  satisfactory,  tracings  from  tlie  hrachial  artcrv.  jMccordium  and 
the  jugidar  hidh.  With  only  slight  modification  of  the  a|»]>lian((<  td 
suit  the  sinalk'r  analdiiiical  areas  we  were  ahle  to  make  recdid-  \\illi<inl 
difficulty.  For  examples  of  well-niai  ked  jiigulai'  tracings  in  children  see 
Figures  o  to  14  inclusive. 

Before  taking  u|)  the  second  (|iie>li(in.  ur  the  \aliie  of  tracings  taken 
in  (-hildi'en.  it  ina\  he  well  to  review  hrielly  the  anatomic  and  pliy-iologic 
essentials  on   wjiicji   inlcrurctatioii>  aie   made. 
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Fig.  !(. — ^I.  P..  aged  5.  Mitral  insuflicieney  and  stenosis;  cardiac  enlaigcnient. 
Note  respiration  effect  on  cardiac  rliytlini;  increased  frequency  with  inspiration, 
decreased  with  expiration.  Cardiac  cycle  \V.  0..5  sec.  cycle  X — 0.6  sec.  Note 
protodiastolic  wave  "]j"  in  cardiogram  (associated  with  third  heart  sound)  and 
corresponding  wave  "]\"  in  jugulai-. 


The  right  jugular  hulh.  which  is  found  to  he  ahout  one  inch  out>ide 
of  the  sterno-clavicular  articulation,  is  the  point  over  which  tlie  cup  is 
placed  to  ol)tain  the  venous  tracing.  The  right  internal  jugular,  innomi- 
nate vein,  and  superior  vena  cava,  extend  almost  in  a  straight  line  from 
the  heart.  Tlie  ])ulsations  are  hest  ohtained  hy  lowering  the  child's  head 
and  placing  it  in  such  a  position  that  there  is  a  relaxation  of  the  sterno- 
cleido-mastoid  muscle.  The  hest  point  to  ohtain  the  tracing  from  the 
jugular  vein  is  ahout  three-quarters  to  one  incli  external  to  the  right 
sterno-clavicular  articulation. 
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The  normal  venous  tracing  shows  three  distinct  waves,  called  the 
(a),  (c)  and  (v)  waves  (Figs.  2  and  3).  The  (a)  wave  occurs  early  in 
diastole  of  the  ventricle,  as  can  be  seen  by  placing  the  hand  over  th.e  apex 
and  watching  the  time  of  this  rise  in  the  jugular  pulse.  The  wave,  how- 
evei-.  is  the  result  of  the  auricular  contraction. 

Following  the  (a)  wave,  a  negative  phase  is  recorded,  termed  (x). 
caused  in  greater  part  by  the  diastole  of  the  ventricles,  but  this  is  inter- 
rupted by  the  (c)  wave  which  is  synchronous  with  the  carotid  pulsation. 

The  "a-c  interval"  is  almost  constant  in  point  of  duration,  i.  e.,  one- 
fifth  of  a  second  in  the  norma!  heart  —  and  indicates  the  time  of  passage 


jrio-_  10. — T.  S..  aged  7  veais.     Mitral  in^uttifieiicy — uiR'onii)eiisated.     Xote  tlie 
large  jugular  waves   (P>).     A.  time  0.1  second.  B.  riglit  jugular.  C.  brachial  curves. 

of  the  conti'action  stiunihis  thronglithe  "conducting  patliway"  (Bundle 
of  His). 

The  third  wave  (v)  occurs  synchronously  with  the  systole  of  the 
ventricle.  It  is  increased  in  size  by  any  factors  which  tend  1o  more 
ra])idlv  hll  the  right  auricle,  and  hence  the  veins. 

A  second  negative  diastolic  phase  (y)  follows  the  (v)  wave  and 
records  the  emptying  of  the  cervical  veins.  The  importance  of  noting 
this  wave  is  seen  in  cases  of  engorged  right  heart  with  over-distended 
veins  in  the  neck.     Tn  these  instances  it  is  found  ]U'actically  absent. 
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'J'o  analyze  a  tracing  rroin  the  jugular  vein,  one  must  coini.are  it 
with  a  tiaein.o  taken  at  the  san.e  time  from  the  hiaehial  or  radial  artery 
(see  Fig.  2).  With  a  pair  of  eompasses,  phue  the  left  point  on  the 
first  veitieal  or  hase  line  in  the  radial  tracing;  plaee  the  other  point  at 
the  heginning  of  any  rise;  then  move  hack  the  right  leg  of  the  compass 
one-tenth  of  a  sec.nd.  as  indicated  on  the  timer  ahove:  then  place  the 
left  leg  on  the  hase  line  of  the  jugular,  and  the  right  point  will  TmII  ..n 
the  heginning  of  the  rise  of  the  (c)  wave.  This  shouM  be  the  time  for 
(c)  in  the  jugular  tracing,  for  it  occurs  one-tenth  of  a  second  earlier 
iu  the  jugular  than  in  the  ra.lial.  Th.-n  measure  one-fifth  of  a  seccmd  to 
the  left  of  this  (;,)  wave,  uhicj,  should  fall  nn  "a."  Th,.  wave  f.,Ilowin- 
(c)  is  (v). 
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l-iu.  11.— I..  I!..  ;,.,_,,i  12  veur...  Xt-wn.tio  heart.  .\ut,.  rhaiaefr  .,f  iu-nilar 
and  eard.ac  tracing.s.  A  well-defined  -p"  i.s  present  in  the  eardiojjran,.  witl.  an 
occasional  "h"  wave  in  the  jn^ilar  t.acin-.  A.  time  0.1  sernn.l :  15.  ri.rht  jn.r„lMr 
C,  brachial.    1).   apc.\.  ^       i    ^     ■    ■ 


lu  interpreting  any  polygiaphic  tracing,  it  is  advisable  to  consider 
the  functions  of  cardiac  muscle,  particularly  that  of  conductivity.  Cases 
of  Stokes-Adams  disease  have  recently  been  reported  in  adolescents,  and 
undoubtedly  cases  of  partial  heart-block  occur  with  severe  cardiac  lesions. 

Xormally.  the  a-c  interval  is  of  short  duration.  If  the  function  of 
conductivity  is  interfered  with,  then  the  passage  of  the  stimulus  throu-h 
the  auriculo-ventricular  bundle  (or  bundle  of  His)  is  delayed,  causino- 
the  a-c  interval  to  be  lengthened.  This  form  of  cardiac  arhythmia  is 
found  in  acute  ulcerative  endocarditis,  and  not  infrecpiently  in  cases  of 
heart-block  which  have  come  to  necropsy  actual  destruction  of  the  bundle 
of  His  has  been  found. 
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If  the  lesion  in  this  anricnlo-ventricular  l)un(lle  is  so  extensive  as  to 
cause  complete  "blocking"  of  the  stinuilus,  then  Acntricular  contraction 
does  not  follow  that  of  the  auricle,  as  it  normally  should,  resulting  in 
what  is  known  as  "heart-block."'  The  dissociation  between  auricle  and 
ventricle  may  be  absolutely  complete  (the  auricle  beating  independently 
of  the  ventricle  and  vice  versa)  or  the  ventricle  uuiy  beat  to  every  second, 
third  or  fourth  auricular  contraction. 

Digitalis  is  often  indiscriminately  prescribed  to  child len  I)ecause  they 
"have  a  valvular  lesion.''  The  polygraph  teaches  that  it  should  never  be 
])rescribed  for  any  individual  whose  a-c  interval  is  prolonged,  since  it 
then  only  depresses  the  function  of  conductivity  and  accentuates  any 
arrhythmia  which  is  present.  Such  an  instance  froui  our  series  is 
ju-esented  in  Figure  4.  The  patient  was  a  boy  of  15  admitted  to  the 
hospital  with  marked  decompression.  He  had  been  taking  digitalis  in 
large  doses  —  lo  minims  of  the  tincture  four  times  a  day.  On  the 
seventh  day  the  ])ulse,  which  had  been  regular,  showed  marked 
arrhvthmia.  The  tracing.  Figure  -i.  was  taken  on  the  eighth  day,  and 
shows  tvpical  heart  lilock.  The  digitalis  was  then  stopped,  and  seven 
(lavs  later  his  pulse  was  regular.  The  cause  of  such  irregularities  can 
best  lie  recognized  by  the  ]iolygraph.  Here  we  have  a  condition  which, 
if  not  recognized,  may  l)Ccome  serious.  Ordinary  mctliods  of  ])hysieal 
examination  do  not  reveal  the  real  condition. 

Of  the  other  functions  of  cardiac  muscle,  that  of  stimulus  production 
was  found  particularly  interesting  in  our  series  of  tracings.  In  cvpnj 
case  we  found  a  quickening  of  the  pulse  with  inspiration  and  a  slowing 
with  expiration.  This  is  known  as  respiratory  arrhythmia  (Figs.  9,  5 
and  6).  That  it  is  caused  by  irregularly  produced  stimuli  is  shown  by 
the  fact  that  ventricular  contraction  follows  auricular  contraction  nor- 
mally; in  other  words,  that  there  is  no  disturbance  of  conductivity,  an 
important  fact  to  recognize.  The  cardiac  muscle  in  neurotic  children  is 
particularly  predisposed  to  this  disturbance. 

JsTo  evidences  of  the  function  of  excitability  were  noted  in  our  records. 
This  was  contrary  to  our  expectations,  since  the  child  is  apparently 
susceptible  to  abnormal  or  irregular  stimuli  in  other  jiortions  of  its 
organism.  AVe  concluded,  therefore,  that  the  myocardium  in  the  young 
does  not  exhiliit  any  extra  systoles.,  even  in  ra]udly  beating  hearts. 

Another  ]X)int  of  interest  in  our  study  was  the  occurrence  of  the 
"third  heart  sound."  This  is  accompanied  by  characteristic  waves  in  the 
cardiogram  and  phlel)ogram  (Figs.  ."').  8.  9.  10).  Tlie  significance  of 
this  is  as  follo^^■s : 

In  some  cases  the  existence  of  tliis  extra  hcai't  sound  was  not  noted 
on  the  preliminary  physical  examination,  and  it  was  only  recognized 
after  its  appearance  on  the  tracing  had  siiecifically  called  our  attention 
to  its  in-esencc.     Tliavci'  states  that   it  can  be  lieaid  at  the  ap'X   in  about 


aODFREY     /,'.     I'lsEK—T.     llnM/:/,'     <<>r/'/:\ 


80 


AMERIVAX    JOLh'XAL     OF    DiSf-JASf-JS    OF    VHJLDh'FX 


Fig.  13.— E.  B., 
slight  lij'pertrophy. 
Auricular  type. 


aged   13  years.     Mitral  insufficiency;    overacting  heart  with 
Note  the  excellent  jugular  tracing  with  normal  a  c  v  waves. 


Fig.  14. — T.  S.,  aged  Q'^/2  years.  Mitral  insufficiency  and  aortic  insufficiency. 
Diagram  represents  passage  of  stimuli  through  auriculo-venti'icular  bundle.  Nor- 
mal 


cobi'Ui.y    It.    i'ist:i\—T.    iKtMiii:    cm  i  h:\  8i 

oO  per  eent.  of  iK^nual  imlividiials.  when  thev  are  Iviiig  on  tlic  left  side. 
In  the  first  decade  it  occurs  in  ."iS.O  per  cent,  of  cases. 

This  protodiastolic  wave  in  the  cardioi^rani  is  associated  with  an  extra 
wave  (h)  appearing  soon  after  tlie  (v)  wave  in  the  juguhir  tracing 
(Figs,  o,  8,  9,  10)  and  therefore  occurs  in  the  early  filling  of  the  heart: 
in  other  words,  at  the  verv  beginning  of  diastole.  At  this  time  the  luihal 
and  tricuspid  valves  are  closed  hy  the  elastic  recoil  of  the  heart  walls. 
Hirschfelder  believes  that  it  is  due  to  the  sudden  snapping  together  of 
tJR'se  valves.  'J'his  wave  may  be  j)ronounced  wlienever  there  is  a  ventric- 
ular distention  —  as  in  dilatation  following  hypertrophy,  in  stenosis  of 
the  mitral  valve,  and  in  aortic  insufficiency,  in  which  there  is  found  to  be 
an  increase  of  intiaventricular  ])ressure.  It  is  always  accoiiiiiaiiifd  by  a 
wave  designated  as  "i)"'  on  the  caidiograiu. 

CONCLISION' 

When  making  a  physical  examination  of  a  jjatient  with  heart  disease, 
perhaps  the  least  important  for  the  patient  is  the  determination  of  the 
precise  valve  involved.  The  examiner  should  endeavor  to  determine  the 
exact  power  of  the  heart  to  respond,  to  study  the  functionating  ability 
of  the  myocardium  and  obtain  data  of  the  cardiac  activity.  These  facts, 
in  conjunction  with  the  physical  findings  as  to  size,  possible  dilatation,  or 
organic  lesion,  enable  the  ])hysician  to  form  a  much  more  precise  opinion 
as  to  the  prognosis,  while  his  treatment,  at  least,  is  based  on  scientific 
facts  and  can  be  controlled  by  further  observations. 

The  results  of  our  study  may  be  summarized  as  follows: 

1.  Tracings  satisfactory  for  diagnosis  can  be  obtained  in  children. 

2.  The  polygraph  offers  a  means  of  accurate  diagnosis  which  is  not 
afforded  bv  ordinary  methods  of  examination,  and  should  be  used  in 
addition  to  these  —  it  will  not  re])lace  them. 

3.  The  information  obtained  from  polygra])hic  tracings  is  of  value 
for  prognosis  and  treatment.  Digitalis  heart-l>loek  slmuld  be  suspected 
where  the  pulse  becomes  irregular  under  the  use  of  this  drug. 

4.  Respiratory  arrhythmia  was  found  in  onr  series  with  surprising 
frequencv.  This  is  said  to  lie  ))hysiological.  but  we  aie  led  to  suspect 
that  it  may  frequently  be  misleading,  and  that  tlie  physician  may  suspect 
serious  cardiac  weakness.  This  was  illustrated  in  cases  of  scarlet  fever, 
diphtheria  and  measles  studied  by  us  at  the  Contagious  Hospital.  The 
"irregular  hearts"  were  shown  to  have  marked  respiratory  arrhythmia. 
We  have  yet  to  find  extra  systoles  or  auricular  fibrillation  in  children. 

The  nse  of  the  polygraph  will  not  stultify  physical  findings:  on 
the  contrary,  more  careful  examinations  will  be  made,  for  its  nse 
enhances  their  value  and  interprets  observations  which  have  thus  far  been 
unexplained. 

.30  Ea>t   Sixtv-Secoiid   Street — 1-21    K:i-t    Tliirty-Kiulitli  Stifet. 


THE    PHYSICAL    EVIDEXCE    OF    THE    THYMUS^ 
CARL   BAS(  H.   M.D..   am)   ADOLF   ROHX.   M.\h 

PRAtiUK 

Translated  hi/  A.  C.  So  per,  Jr..  21. D..  Chicago 

Eecent  exijeiimental  work  in  the  phvfiologv  of  tlie  thymus  has  cleared 
up  matters  in  two  directions,  namely,  the  relation  of  the  organ  to  growth 
and  to  the  condition  of  the  hones,  on  the  one  liand.  and  to  the  electrical 
excitahility  of  the  nerAous  system,  on  the  other. 

When  one  completely  extirpates  the  thymus  of  a  young  dog  in  the 
first  weeks  of  life,  there  occurs  as  a  consequence  not  only  a  checking  of 
growth,  hut  a  condition  in  which  the  hones  hecome  softer  and  more 
tlexil)le  and  show  a  smaller  callus  after  an  artificially  produced  fracture, 
than  is  seen  in  a  control  animal  of  the  same  brood.  If  one  tests  the 
electric  stimulation  of  a  young  dog  over  the  median  nerve  or  the  cere- 
brum, before  and  aftei'  tlie  extirpation  of  the  thymus,  one  can  demonstrate 
after  extir])ation  a  gi'adually  increasing  hy])erexcitability.  which  may  be 
raided  to  the  same  degree  as  that  produced  by  extirpation  of  the  "epitliel- 
korperschen.""  Bv  injection  of  soluble  calcium  salts  this  hyperexcitability 
can  be  again  reduced  to  nnrmal. 

Originally  these  e.\i)eriments  were  leased  on  an  artiele  by  Basclr  read 
at  the  Xatnral  Philosophy  Convention  in  Karlsbad  in  1902.  entitled 
'•Extirpation  of  the  Thymus  Gland  :""  later  comnuinications  appeared  in 
the  Jalirhiicli  fur  KuKlerlirUl-inalr.  190(i  and  1908.  Xaturally  these 
articles  met  with  eritieism  fiom  various  sources,  but  were  comjiletely 
substantiated. 

If  we  wish  t(i  refer  to  articles  demonstrating  the  relation  of  the 
thvmus  gland  to  the  osseous  system,  we  note  the  work  of  Cozzolino"  and 
Ugo  Soli,*  that  of  Lucien  and  Parisot.^  of  Sommer  and  Floei-cken  (Wiirz- 
bnrg),*'  of  Eanzi  and  Tandler  (Wien).'  and  the  recent  work  of  Klose  and 


L  Originally  published  in  Dent>cli.  nicd.  Wclischr..  1011.  xxxvii.  1843. 

2.  Raseh;  K.:  Wein.  klin.  Wclmsihr..  100:5.  Xo.  31:  .Talivb  f.  Kinderh..  lOO.i: 
and  1908;  Monat>^chr.  f.  Kinderh..  vii :  Ztschr.  f.  exper.  Path.  u.  Therap..  1905: 
Lotos,  Ivi. 

3.  Cozzolino:  La  r;vdi;itiia.   l!t(i;!:   Congresso  di  :\led.  Int.  Padova.  1903. 

4.  Soli,  t'go:  Arch.  ital.  dc  liinl..  1007-9:  :\Ieni.  R.  Acad.  :\[(.dciia.  1909:  Poli- 
clinico.   1907. 

5.  Lucien  and  Parisot :    Arch.   d.  nieil.  exper..   1910.   ]'.   98. 

t).  Sonnner  and  Floerckcn :  Rerl.  klin.  Wciinselir..  1908:  Phys.  n^.rd.  Gesellsch., 
Wur/.buro-.  1908. 
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Vogt  ( Frank furt)^  entitled  "Cliniciil  and  IJioloi^ical  Features  of  tlie 
'J'liynius.*' 

Klose  and  Vot^t  in  tlieir  cunipicliensive  researeli  into  tlie  extirpation 
of  the  tliynuis  in  young  dogs  not  oidy  showed  the  l)one  ehanges,  hut  were 
tlie  first  to  prove  the  nerve  irritability,  and  wi-re  able  to  prove  undoul)ted 
organie  elianges  as  well. 

Gehele''  and  Hart  and  Xordniann'"  in  tlieir  researehes  also  obtained 
undoubted  syjn])tonis  of  loss  of  function,  .\niong  tlie  later  workers  in 
till'  newer  physiology  of  the  tliyiiius  niily  IiU(hilf  Fiscbl'^  failcil  to  liiid 
these  after  thymus  e.xtirjiation,  and  lanie  to  the  conelusion  that  the 
thymus  has  no  role  in  extra-uterine  life.  The  negative  result  of  this 
autlior  i>.  however,  as  Baseh  has  shown,  diw  to  the  fact  that  the  exjieri- 
ments  of  Fischl  were  arranged  in  a  raully  manner,  and  the  elementary 
rules  of  thymus  research  negleeted. 

Rolli  the  changes  mentioned  —  the  change  in  the  <h'\  i'|(i|iiiient  of  the 
osseous  sysleiii  ami  ihe  iiiei'ease  of  iiei'\-e  excitahility  in  an  animal  deprived 


Fij;^.    1    iUiil    1. —  Diiiui'iniiniatic    rcpic^ciilMtiiPii-    of    tlic    tliymii^    iihtinl.    after 
tliunieiiicicli. 

of  its  th\'miis  —  depend  simply  and  cleailv  on  a  unifonii  cause — alter- 
ation of  metaholism.  a  ]ioint  re-eiitly  demonstiated  by  Fmsch-  and  liy 
Bracei.^- 

Tlie  hiologv  of  the  th\'iiius  is  inliiiiately  connected  wilh  the  (unction 
of  the  thyroid  as  well  as  the  epithelial  cells,  with  which  it  is  histoge- 
netieally  eonnecte<l.  and  hclnngs  to  the  same  great  gioup  of  the  '"branchi- 
ogenous  organs." 

The  relation  of  the  thymus  to  osseous  development  and  to  nerve 
irritability  is  by  no  means  a  speeific  jjeeuliarity  confined  to  this  organ, 
however.  AYhat  gives  the  thymus  its  jieeuliar  difference  from  the  other 
organs  which  have  an  internal  secretion  i<  the  fact  that  its  functiim  is 


S.  Klose  and  Vojil  :    Beitr.  /..  kUu.  (  liii..   Ixix. 
!).  Gebele:   Arcli.  f.  kliii.  (  hir..   I'HU. 

10.  Hart  unci  Xordniann:   P.crl.  kliii.  WCliiiMJir..  l!U(l.  No.  IS. 

11.  Fisclil.    Rudolf:    Zt-^flii-.    f.    (-xpir.    I'ufli.    and    'i'lii'iai)..    1!H1."):    :\ronat-cdir.    f. 
Kinderh..  vi. 

12.  Brat-ci:    Eev.  (  lin.    Pa^diaT..    lOu"). 
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only  transient,  and  that  besides  its  L-oirelation  to  the  ghmds  with  internal 
secretion,  it  is  to  an  extraordinary  degree  related  to  the  lymphoid 
apparatus  of  the  body;  conchisions  as  to  this  are  possible  only  after  an 
exhaustive  research.  When  a  thorough  research  into  the  physiology  of 
the  thymus  has  been  taken  up,  it  is  to  l)e  hoped  that  especial  attention 
will  be  given  to  the  differences  existing  in  the  living. 

To  find  such  a  method,  or  to  prepare  the  way  for  it,  was  the  first  object 
of  our  work,  and  for  this  purpose  the  use  of  the  material  in  the  Franz 
Josefs  Kinderspital  was  offered.  Eobert  Bhnnenreich^^  was  engaged  in 
a  similar  work  in  1900.  and  the  results  of  his  work,  wliich  we  shall  next 
review,  Avere  reported  in  Virchoic's  Archives. 

Blumenreich  used  as  material  for  his  work  mostly  the  cadavers  of  the 
Berlin  I'litholoiiical-Anatomical  Institute,  and  made  exact  drawinos  from 


Figs.    3    and   4. — Specially    ilevised    percussion    iiistninu'iits    for    uiitliniiig    the 
tliynuis. 

over  fifty-five  cases.  Following  the  directions  of  Sahli.  he  lightlv  per- 
cussed with  the  finger  the  thymic  area,  drew  on  the  skin  the  areas  of 
relative  and  absolute  dulness,  and  marked  them  internally  with  blackened 
needles  driven  into  the  chest.  Then  by  dissection  he  proved  the  relation 
of  the  ])ercussion  outline  to  the  actual  position  of  the  thymus.  Also,  in 
fifteen  of  his  fifty-five  cases  he  had  the  op])ortunity  to  percuss  the  thymic 
area  botli  before  and  after  death.  Of  the  fifty-live  cases,  twenty-two  were 
infants  between  1  month  and  1  year  old:  the  rest  were  children  up  to 
9  years. 

Blumenreich  found  that  u])  to  the  end  of  the  fifth  year  there  was  an 
unmistakable  area  of  dulness  over  the  thymus  which  in  general  presented 
an  irreo-ular  triano-le.  whose  l)ase  was  the  stcrno'/lavicular  articulation. 


13.   rSluiiK'in-eieli :    Virchow's    Arch.    f.   ]i;ith.    Anat..   cb 
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and  whose  rounded  apex  lay  at  the  level  of  the  second  rib,  or  occasionally 
just  below  it,  while  the  sides  reached  over  the  edge  of  the  sternal  line. 
The  larger  part  of  the. area  of  dulness  lay  generally  on  the  left  side,  and 
the  form  of  it  varied  but  little  within  the  age  limits  mentioned.  After 
the  sixth  year  of  life  the  frequency  with  which  dulness  was  found 
increased  (Figs.  1  and  2). 

If  one  compares  the  area  of  thymic  dulness  on  a  living  child  as  drawn 
by  Blumenreich,  with  the  position  of  it  in  the  cadaver,  one  sees  that  by 
this  method  the  glands  bordering  on  the  lungs,  as  well  as  the  'lingual- 
formed"  lobes  of  this  organ  in  the  living,  do  not  appear  to  view;  and  for 
more  complete  investigation  a  research  which  will  also  include  these  parts 
is  necessary. 

If  one  deliberates  as  to  which  is  the  most  suitable  method  to  com- 
pletely solve  this  question,  one  naturally  chooses  the  Roentgen  ray  in  the 
first  place,  since  it  possesses  an  advantage  over  other  methods  in  being 
most  free  from  the  danger  of  errors.  Since  Blumenreich's  publication 
the  Roentgen  ray  photography  of  the  thymus  has  been  used  very  exten- 
sively by  Holzknecht"  in  1901,  Hochsinger"  in  1903,  and  by  L.  Eehn^« 
in  190G. 


Figs.  5  and  6. — Percussion  findings  (Fig.  5)  as  compared  witli  autopsy  find- 
ings (Fig.  6)  in  a  child  aged  4  months;  necropsy  three  days  after  clinicalexam- 
ination. 


Rehn,  in  rocntgenizing  the  anterior  thorax,  noted  a  downward  move- 
ment of  the  gland  in  inspiration  and  an  upward  movement  on  expiration. 
According  to  Hochsinger  the  thymus  shadow  normally  impinges  on  the 
heart  shadow  like  the  narrow  neck  of  a  bottle,  and  forms  a  band  covering 
the  shadow  of  the  vertebral  column.  According  to  Holzknecht  a  com- 
pletely developed  thymus  shows,  by  sagittal  rays,  a  triangular  shadow  in 
the  midthorax  like  that  of  an  enormously  dilated  heart  or  a  pericardial 
effusion.  He  ascribes  it  to  the  thymus,  whose  shadow  obscures  that  of 
the  large  vessels  and  the  heart. 

In  frontal  and  oblique  rays,  the  usually  clear  retrosternal  space  is 
covered  by  the  thymus  shadow.  No  Roentgen  pictures  are  given  in  the 
article. 


14.  Holzknecht:  Fortschr.  a.  d.  Geb.  d.  Rontgenstrahlen,  1901. 

15.  Hochsinger:    Wien.   klin.  Wchnsehr.,   1903. 

16.  Rehn,  L.:  Arch.  f.  klin.  Med.,  1906. 
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Desiring  to  form  for  ourselves  an  independent  judgment  as  to  whether 
it  is  230ssible  to  obtain  a  clear  shadow  of  the  thymus  in  a  Eoentgen  photo- 
graph, we  prepared  photographs  of  a  young  dog  having  a  relatively  large 
thymus,  before  and  after  extirpation,  by  means  of  instantaneous  and  time 
exposures,  and  a  lead  screen.  In  order  to  mark  the  exact  location  of  the 
extirpation  we  sewed  up  the  sternal  cut  with  silver  thread;  nevertheless 
we  were  unable  to  find  in  the  photographs  any  marks  which  could  be 
definitely  declared  to  be  thymus  shadows. 

N'ext  we  took  instantaneous  pictures  of  an  anatomic  preparation  of 
the  sternum  of  a  young  dog,  one  exposure  with  thymus  attached  and 
another  of  the  sternum  alone ;  we  could  neither  find  any  sign  of  a  thymus 
shadow,  nor  see  that  the  clear  picture  of  the  sternum  was  at  all  obscured 
by  the  underlying  thymus. 

Also,  the  thoracic  photograph  of  two  young  children  of  the  ages  of 
2  and  G  months  gave  negative  results  in  respect  to  thymus  shadows.  The 
taking  of  further  pictures  induced  us  to  regard  the  question  of  the  clear- 
ness of  the  thymus  shadow  as  still  unsettled,  and  to  speak  very  reservedly 
of  our  ability  to  give  an  instantaneous  and  unmistakable  conclusion  of 
the  size  of  the  thymus.  Perhaps  the  instantaneous  photography  of 
Dessauer  has  given  the  progress  desired;  in  an  article  by  Alweus^^  a 
striking  result  in  this  line  is  seen  in  the  accompanying  thorax  photo- 
graphs of  a  child  with  pertussis. 

But  even  if  the  experience  with  the  Eoentgen  ray  had  been  more  satis- 
factory than  was  the  case,  better  results  would  be  found  in  refining  and 
improving  the  older  physical  methods  of  percussion  and  auscultation  of 
the  thymus,  since  much  smaller  and  simpler  apparatus  is  needed  for 
demonstration,  and  therefore  it  can  be  much  more  easily  used  in  daily 
practice. 

Since  the  position  of  the  thymus  is  much  more  hidden  than  that  of 
other  large  glands,  such  as  the  liver  or  spleen,  one  must  admit,  a  priori, 
that  the  differentiation  of  this  organ  from  its  surroundings  is  much  more 
difficult.  Even  if  it  is  feasible  now  to  get  a  more  exact  idea  of  the  width 
and  length  of  the  thjinus  by  percussion  than  before,  this  outlining  of  its 
size  is  to  be  accepted  with  caution,  since  by  percussion  alone  no  idea  is 
to  be  had  of  an  important  factor  —  the  thickness  of  the  thymus.  But 
in  spite  of  this  fact,  we  should  not  cease  in  our  endeavors  to  perfect  this 
method  of  estimating  the  size,  since  only  in  this  fashion  can  the  clinical 
foundation  of  pathologic  study  of  the  organ  be  undertaken. 

If  one  looks  for  a  contrasting  problem,  take  the  one  of  outlining  the 
heart.  It,  as  well  as  the  thymus,  is  an  organ  characterized  by  its  being 
free  from  air  and  yet  in  part  overlapped  by  the  air-filled  lungs.  Yet  the 
heart  affords  a  far  easier  outline  for  demarcation  by  percussion,  having 


17.  Ahveus:     Miinchen.  Wchnschr.,  1911,  p.  737. 
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a  firmer  structure,,  being  filled  with  fluid,  and  covered  only  by  the  thin 
ribs  and  intercostal  muscles. 

The  thymus  is  covered  by  the  thick  sternum  and  rests  on  the  air- 
filled  trachea,  by  which  any  jarring  may  change  the  percussion  sound, 
and  the  thymus  edges  are  almost  continuously  covered  by  lung  tissue. 
In  emphysema  of  the  lungs,  in  which  the  heart  is  generally  more  obscured 
by  the  dilation  of  the  lungs,  and  held  in  a  rigid  thorax,  the  percussion 
more  nearly  approaches  that  of  the  normal  thymus. 

A  short  time  ago  the  use  of  auscultatory  percussion  for  outlining  the 
heart  in  emphysema  was  suggested  by  Bock^*  in  Munich,  who  recom- 
mended the  use  of  a  specially  constructed  stethoscope,  a  procedure  which 
compares  very  well  with  the  Eoentgen-ray  outlining. 

The  method  urged  by  Bock  consists  in  this,  that  his  stethoscope  as 
originally  designed  permitted  a  gradual  muifling  of  the  sound  and  was  put 
on  the  middle  of  the  sternum ;  the  sound  was  shut  off  about  one-half  and 
the  area  was  percussed  by  an  assistant. 


Fig.s.  7  and  8. — Clinical  and  necropsy  findings  in  a  child  1  year  old  with 
chronic  nutritional  disturbance  and  subnormal  body-weight.  Autopsy  several 
months  after  clinical  examination. 

According  to  Bock  the  person  examining  with  the  instrument  in  the 
manner  directed  —  shutting  off  the  half  —  is  able  to  hear  those  vibrations 
which  are  usually  lost  in  the  deeper  parts  of  the  thorax,  while  those 
arising  in  the  superficial  parts,  such  as  the  edges  of  the  lungs,  aid  the 
return  of  the  deep  percussion  note. 

The  conventional  percussion  of  the  upper  thorax  with  one's  finger 
as  recommended  by  Sahli  and  Blumenreich,^^  afforded  us  a  too  meager 
result,  as  the  finger  seemed  too  thick  an  instrument  to  use  on  the  thorax 
of  an  infant,  so  we  invented  a  little  "stockel-plessimeter"  for  light  per- 
cussion of  the  thoracic  area,  and  confined  ourselves  to  auscultatory  percus- 
sion. In  order  to  make  it  possible  for  one  person  to  do  this  auscultation 
and  percussion,  and  to  make  the  technic  as  exact  and  uniform  as  possible, 
Basch  constructed  an  instrument  which  duplicates  the  mechanism  of  the 
percussing  finger  but  is  lighter  and  can  be  easily  used  with  one  hand.  It 
touches  only  about  a  quarter  of  a  centimeter  of  surface,  and  can  easily 
be  moved  across  these  small  areas  laterally  as  well  as  longitudinally.    The 
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half  shut-off  stethoscope  is  held  over  the  mid-sternum  with  the  other 
hand,  and  the  percussion  note  heard  by  the  one  who  makes  it. 

The  use  of  this  new  instrument  shows  that  it  is  possible  to  btain 
a  more  definite  and  exact  outline  of  the  anterior  thoracic  organs  than  by 
earlier  methods  such  as  the  finger.  In  contrast  to  the  triangular  area 
of  dulness  over  the  thymus  pictured  by  Blumenreich,  we  found,  by  direct 
and  by  auscultatory  percussion,  an  area  somewhat  larger  than  that  which 
has  been  before  demonstrated.  It  is  probable  that  the  instrument  will  be 
found  to  be  of  value  in  general  percussion,  as  with  it  the  cardiac  area  of 
a  young  child  with  yielding  thoracic  walls  may  be  easily  outlined. 

By  careful  percussion  of  the  anterior  thorax  with  the  instrument 
shown  in  Figures  3  and  4  the  area  of  absolute  thymus  dulness  is  obtained 
and  drawn  with  a  colored  pencil  on  the  skin.  This  drawing  we  regard 
as  the  first  sketch  of  the  area  of  dulness,  to  be  perfected  by  further  exami- 
nation. In  many  cases  the  relative  dulness  is  obtained  by  auscultatory 
percussion,  especially  toward  the  left  side  of  the  thorax.  In  general  the 
results  from  the  auscultatory  percussion  agree  with  those  of  the  precise 
instrument. 

Besides  this,  we  have  used  a  method  to  outline  the  lateral  areas  of  the 
thymus,  described  by  Bianchi  and  A.  Smith^^  a  short  time  ago  —  the 
so-called  friction  method.  For  we  found  the  original  method  devised  for 
heart  outlining,  by  which  the  phonendoscope  is  set  in  the  area  of  absolute 
dulness  and  the  adjacent  areas  stroked  with  a  brush  or  the  finger,  very 
complicated  and  not  well  chosen.    The  friction  method  we  used  in  this  way : 

An  open,  sound-magnifying  phonendoscope  was  placed  in  the  thymic 
area,  a  small  bristle  brush  drawn  diagonally  over  the  sternal  area,  and 
attention  paid  to  the  point  where  the  scraping  sound  was  weakened  or 
deadened.  Only  in  cases  in  which  the  thymus  extended  beyond  the 
sternum  could  we  find  a  change  in  the  scraping  sound  —  where  it  seemed 
to  be  of  considerable  thickness;  thus  a  further  means  of  estimating  the 
thymus  was  found. 

A  simple  physical  experiment  illustrates  the  technic  of  the  friction 
method.  If  one  takes  a  cardboard  box,  on  the  bottom  of  which  a  heap  of 
sand  is  put,  and  holds  it  in  an  oblique  position,  when  the  outer  side  is 
scratched  with  a  brush  one  can  locate  the  edge  of  the  sand  by  the  cessation 
of  the  scratching  sound  if  this  has  a  depth  of  only  a  centimeter.  Mark- 
ing the  border  found  and  opening  the  box  at  the  same  angle,  one  is 
convinced  of  the  correctness  of  the  marking. 

A  similar  phenomenon  is  observed  in  the  friction  examination  of  the 
thymus  area.  If  one  lays  the  open  bell  of  the  phonendoscope  over  the 
thymus  area,  first  to  the  left  and  then  to  the  right,  and  with  a  brush 
strokes  the  skin  in  an  oblique  direction,  one  hears  the  transmission  of  the 


19.  Smith,  A.:    (Refers,  to  Bianchi)   Kongr.  f.  Inn.  Med..  1900. 
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scratching  sound  as  long  as  the  brush  is  over  the  air-lilled  lungs.  The 
sound  is  deadened  or  silenced  on  the  spots  where  lung  tissue  ends  and  the 
thick  thymus  underlies  the  sternum.  In  children  under  2  years,  in  whom 
the  tiiyraus  is  flat  or  small,  the  method  is  useless,  as  well  as  on  the 
cadaver,  in  which  instance  the  lungs  have  collapsed. 

By  this  method  we  examined  in  the  out-patient  clinic  of  the  hospital 
a  number  of  children  aged  G  to  IS  months,  and  later  up  to  3  and  4  years. 
Beyond  the  fifth  year  no  sure  thymus  dulness  could  be  demonstrated. 
For  the  greater  part  of  our  study  we  used,  as  far  as  possible,  well-nour- 
ished and  developed  children  with  only  minor  diseases,  in  order  to  have 
a  picture  of  the  physiologic  condition  of  the  thymus.  But  we  also 
collected  a  considerable  amount  of  material  for  the  pathologic  study, 
regarding  which  we  will  speak  later.  A  majority  of  the  findings  it  was 
possible  to  prove  by  autopsy;  these  were  naturally  the  ones  most  valuable 
for  instructive  deductions. 

As  a  rule  each  of  us  worked  independently  of  the  other,  and  drew 
his  findings  on  a  diagram  of  the  anterior  thorax.    After  some  preparatory 


Figs.  9  and  10. — Clinical  findings  (Fig.  9)  confirmed  at  necropsy  (Fig.  10) 
in  a  child  1^^  years  old,  well  nourished,  dying  of  descending  croup. 

trials  necessary  to  make  one  familiar  with  the  peculiarities  of  the  method, 
the  results  obtained  were  uniform.  Usually  we  took  only  a  few  cases 
each  day,  because  the  experiment  was  conducted  with  strained  attention 
and  therefore  produced  fatigue.  The  methodical  procedure  was  the 
following: 

The  child,  undressed,  was  first  laid  on  a  sofa  in  a  flat  position,  and 
a  roll  put  under  its  neck  and  shoulders  to  throw  the  upper  thorax  more 
forward,  lifting  the  chin  upward.  Then  with  our  percussion  instrument, 
whose  surface  spanned  perhaps  a  quarter  of  a  centimeter,  the  anterior 
thorax  was  methodically  percussed,  with  the  lightest  and  most  uniform 
strokes,  and  point  by  point  in  exact  rows  the  area  to  be  examined  was 
studied  in  a  lattice  work  of  small  squares.  The  dulness  found  by  direct 
percussion  was  marked  on  the  skin  with  a  blue  pencil,  and  next  the  half- 
deadened  stethoscope  of  Bock  place<l  in  the  middle  of  the  sternum  and 
fixed  with  the  left  hand,  and  the  thymic  area  again  percussed  with  our 
instrument.  Alterations  shown  by  auscultatory  percussion  were  drawn 
on  the  fierure. 
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Finally  the  completely  opened  stethoscope  was  moved  about  from  right 
to  left  below  the  th3'mus  area,  and  the  thymic  area  stroked  in  an  oblique 
direction  with  a  brush.  This  is  especially  valuable  in  the  childrer,  over 
1  year  old.    The  results  from  this  friction  method  were  also  noted. 

The  area  of  dulness  thus  mapped  out  was,  as  nearly  as  possible,  esti- 
mated with  reference  to  the  sternum  and  ribs.  It  should  be  carefully 
noted  how  far  from  the  median  line  of  the  sternum  or  the  parasternal 
line  the  lateral  borders  come.  Tlje  lower  border  should  be  measured 
with  reference  to  the  upper  or  lower  edge  of  the  second  or  third  rib,  and 
drawn  in  conformity  to  a  diagram  of  the  anterior  thorax.  Also,  the 
greatest  diameter  of  the  dulness  should  be  measured,  vertically  and 
horizontally. 

The  sketches  made  in  this  way  of  the  topography  and  size  of  the 
thymus  should  be  compared  with  the  findings  from  an  autopsy  of  the 
cases.  In  the  cases  we  describe  here,  more  than  140  were  examined 
clinically,  and  one-tenth  of  these  Avere  confirmed  by  autopsy.  We  found 
in  the  cases  examined  considerable  variations  in  the  size  of  the  thymus 
dulness.  We  were  able,  however,  in  place  of  these  to  use  the  material 
chosen  for  the  physiologic  data,  in  which  we  could  find  a  large  group  of 
children  of  the  same  age  among  the  well-developed  and  nourished  ones. 

It  is  already  known  that  the  thymus  shows  a  constant  development 
with  the  increasing  age  of  the  child,  and  grows  until  the  age  of  puberty. 
Its  growth  is  not  uniform,  however;  its  most  intense  growth  is  between 
the  second  and  fifth  years  of  life.  It  does  indeed  increase  in  weight  until 
the  fifteenth  year,  but  in  relation  to  the  rest  of  the  body  is  smaller. 
According  to  the  estimates  of  v.  Sury-"  and  the  careful  examinations  of 
Hammar"^  the  thymus  weight  is  reckoned : 

V.  Sury  Hammar 

gm.  gm. 

In  the  ne\Y-born  14.4  13.26 

From  1-5  vears   22.1  22.98 

From  6-10"  vears   29.4  26.10 

From  11-15"  years   32.2  37.50 

While  the  thymus  weight  in  the  new-born  bears  a  proportion  of  about 
4-1.000  to  the  rest  of  the  body  mass,  and  in  the  first  to  the  fifth  year 
about  2.2-1,000,  the  proportion  sinks  by  the  tenth  year  to  1.2-1,000,  and 
in  the  fifteenth  year  to  0.1-1,000. 

After  puberty  a  gradual  shrinkage  of  the  thymus  sets  in,  a  physiologic 
involution,  while  during  exhausted  periods  at  any  age  a  marked  reduction 
in  size  can  be  demonstrated,  the  so-called  accidental  involution.  Soder- 
hind   and  Backmann--  in  their  animal  experiments  were  able  to  show 

20.  Von  Sury:  Vierteljahrschr.,  f.  gerichtl.  Med.,  1908. 

21.  Hammar:  Arch.  f.  Anat.  u.  Physiol.,  1906;  Viorteljahrsch.  f.  gerichtl.  'Med.. 
1908. 

22.  Soderlund   and   Backmann :    Arch.   f.   microacop.   Anat.,   1909. 
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a  reduction  to  one-tenth  of  the  thymus  weight  after  several  days  of 
starvation. 

In  general  we  concluded  from  the  foregoing  data  that  the  gi-eatest 
anatomic  development  and  the  most  important  biologic  epoch  could  be 
looked  for  between  the  second  six  months  and  the  third  year  of  life,  and 
therefore  we  selected  this  period  for  our  physiologic  experiments.  In 
contrast  to  Blumenreich  we  found  in  this  period  a  more  rhomboid  form 
of  thymic  dulness  whose  size  and  location  varied  with  the  age  of  the 
child.  The  lower  edge  generally  reached  to  the  second  or  third  rib,  and 
commonly  ran  in  an  oblique  direction.  And  in  agreement  with  Blumen- 
reich and  in  contradiction  of  an  old  declaration  of  Sahli's.  a  clear  full 
tone  was  demonstrable  between  the  lower  border  of  the  thymus  and  the 
upper  border  of  the  heart. 

TMiile  we  try  in  the  following  experiments  to  give  the  most  typical 
examples  in  each  age  classification,  at  the  same  time  we  will  preferably 
regard  only  such  cases  as  were  proved  by  autopsy.  In  this  way  the  worth 
of  the  physiologic  experiments  can  be  best  judged.  In  children  in  the 
first  half  year  of  life  we  found  the  thymic  dulness  in  the  form  of  a  small 


Fig3.  11  and  12. — Thymus  findings  in  a  cliild  4  years  old  which  died  of  heart 
disease  following  diphtheria ;  size  of  thymus  on  dissection  corresponded  with  per- 
cussion findings.  A  small,  tongue-shaped  lobe  extended  downward  toward  the 
right  side,  which  could  not  be  outlined  by  percussion. 

trapezoid  which  stretched  from  the  jugular  to  the  second  rib ;  the  right 
border  lay  mostly  in  the  right  sternal  line,  but  more  often  in  the  middle 
line.  The  left  border  generally  extended  over  the  right  sternal  line,  but 
was  not  so  sharply  defined  as  the  left. 

In  a  case  of  a  4  months'  child  brought  to  autopsy  three  days  after 
the  original  examination,  the  volume  of  the  thymus  at  section  overlapped 
the  dulness  area  found  clinicalh',  as  is  shown  in  Figures  5  and  6,  and 
this  thymus  lay  deeper  in  the  thorax  than  could  possibly  be  ascertained 
physically. 

In  a  child  about  1  year  old.  with  a  chronic  nutrition  disturbance  and 
subnormal  body  weight,  in  which  the  autopsy  cited  was  done  several 
months  after  the  clinical  findings  were  made,  the  two  pictures  are  con- 
trasted as  in  Figures  7  and  8.  In  a  child  a  year  and  a  half  old,  which 
had  been  in  a  very  well-nourished  condition  and  died  of  an  intercurrent 
infection    (descending  croup),  we  outlined  on  tlie  cadaver  the  thymus 
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dulness  shown  in  Figure  9,  and  confirmed  it  by  autopsy  as  seen  in 
Figure  10.  Here  the  dulness-area  found  covered  the  upper  part  of  the 
thymus  as  seen  at  autopsy,  but  besides  this  a  tongue-shaped  lobe  extended 
down  toward  the  heart  (Fig.  10),  which  lobe  was  so  covered  by  a  thick 
layer  of  lung  tissue  that  to  find  it  by  percussion  could  not  be  expected. 

In  another  case,  confirmed  at  autopsy,  a  child  about  4  years  old  of 
fairly  good  nutrition  died  of  heart  disease  several  weeks  after  a  diph- 
theritic attack;  the  size  of  the  thymus  when  dissected  out  was  exactly  that 
of  tbe  area  of  dulness  found  by  percussion.  Here  there  was  also  a  small 
tongue-shaped  lobe,  but  it  extended  toward  the  right  side  and  forbade 
physical  outlining  (Figs.  11  and  12). 

The  thymus  dulness  of  children  between  2  and  3  years  —  a  period 
we  have  so  far  been  unable  to  study  by  autopsy  —  does  not  differ 
materially  from  the  case  of  an  18  months  child  shown  in  Figure  9. 

Thymus  dulness  may  easily  be  wrongly  diagnosed  from  other  features 
in  the  mediastinal  space. 

/ 
/J 


Fif.  13. — The  area  of  atypic  dulness  outlined  a  caseous  lympli-oland  on  the 
left  side;  thymus  in  the  median  line,  small,  and  did  not  show  perceptible  dulness. 

Fig.  14. — Atypical  dulness  caused  by  infiltration  of  left  lung;  thymus  small 
and  not  demonstrable  by  percussion. 

Of  the  factors  vdiicli  may  be  mistaken  for  enlargement  of  the  thymus, 
the  lymph-glands  in  childhood  take  first  place,  whether  they  are  only 
swollen  or  are  infected  with  tuberculosis.  On  the  other  hand  such  organs 
as  can  cause  a  dull  area  in  the  adult,  like  a  struma  or  a  mediastinal 
tumor,  come  under  observation  only  exceptionally  in  the  child,  and  may 
be  ignored.  Next  in  importance  are  the  changes  in  the  lung  parenchyma, 
whether  inflammatory  or  tuberculous,  which,  when  they  cause  a  dulness 
in  the  neighborhood  of  the  thymus  in  children,  cause  deception  in  diag- 
nosing thymus  dulness. 

In  a  part  of  the  cases  a  conclusion  may  be  reached  that  this  dulness 
is  not  that  of  the  thymus,  because  it  lies  in  an  atypical  place,  and  does 
not  show  the  median  position  of  a  th5^mus.  Such  atypical  dulness  should 
be  regarded  with  distrust  as  not  belonging  to  the  thymus.  If  one  finds 
foci  of  infiltration  over  the  lungs,  or  a  positive  reaction  for  tuberculosis, 
one  should  be  inclined  to  ascribe  the  dulness  rather  to  the  diseased  foci. 
Auscultation  will  often  decide  this  fact. 
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But  if  swollen  or  caseous  ]}Tnph-glands  lie  under  the  thymus  or  are 
even  adherent  to  it,  it  is  almost  impossible  to  differentiate  these  in  the 
living.  "We  have  been  able  to  draw  some  important  conclusions  from  the 
autopsies  of  children  we  could  examine  during  life,  and  show  such  cases 
in  Figures  13,  14  and  15. 

In  Figure  13  the  atypic  dulness  outlines  a  caseous  lymph-gland  on  the 
left  side,  while  the  thymus  lay  in  the  median  line,  was  very  small,  and 
did  not  show  a  perceptible  dulness. 

In  Figure  14  a  similar  at}'pical  dulness  is  that  of  an  infiltrated  left 
lung,  and  the  thymus  was  here  also  very  small  and  not  demonstrable  by 
percussion. 

In  Figure  15  again  the  caseous  lymph-glands  lie  in  the  median  line 
and  are  adherent  to  the  thin  thymus  and  present  the  picture  of  an 
enlarged  thymus.     Only  the  fact  that  a  Pirquet  reaction  was  positive  in 


Fig.  15. — Caseous  lympli-glands  in  the  median  line  adlierent  to  the  thymns, 
presenting  the  picture  of  an  enlarged  thymus. 

the  seventh  month,  had  warned  us  that  we  must  not  ascribe  this  dulness 
solely  to  the  thymus. 

Among  the  cases  examined  so  far  we  found  besides  the  common  signs 
pertaining  to  the  thymus,  a  certain  multiplicity  of  facts  w^hich  lead  us 
to  believe  that  we  have  made  a  step  forward  in  the  knowledge  of  the 
condition  of  the  thymus  in  childhood,  and  shall  make  others.  On  account 
of  the  incompleteness  of  tlie  physical  methods,  however,  we  must  exert 
ourselves  to  find  further  functional  reactions,  which  will  help  to  broaden 
the  results  of  physical  examination. 


COXCLUSIOXS 


Combining  an  exact  percussion  of  the  mediastinal  area,  which  is  done 
with  the  new  percussion  instrument,  with  auscultatory  percussion  and 
friction  of  this  region,  it  was  possible  to  obtain  a  more  exact  estimate  of 
the  size  and  condition  of  the  thvmus  than  has  hitherto  been  the  rule. 
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Systematic  examination  of  140  cases  shows  that  the  size  of  the  thymus 
varies  according  to  the  age  of  the  child  and  its  nutritive  condition,  and 
to  certain  pathologic  conditions. 

Normally  the  area  of  thymus  dulness  in  children  shows  a  ihomboid 
form,  which  extends  from  the  jugular  down  to  the  second  or  third  rib, 
and  whose  lateral  borders  are  confined  to  the  sternal  and  parasternal  lines. 
By  exact  drawings  of  the  clinical  findings  on  a  diagram  of  the  anterior 
thorax  they  can  be  correctly  compared  with  the  autopsy  results. 


A  STUDY  OF  THE  PYROGENIC  ACTION  OF  LACTOSE* 

F.  W.  SCHLUTZ,  M.D. 
Instructor    in    Pediatrics,    University    of    Minnesota 

MINNEAPOLIS 

The  question  whether  a  food  component  if  introduced  into  the  inter- 
mediary metabolism  unchanged  is  capable  of  developing  pyrogenic  action 
has  received  renewed  interest  since  Finkelstein^  first  published  his  obser- 
vations on  alimentary  intoxication. 

Finkelstein  designates  this  fever  as  alimentary  fever  because  he 
believes  it  dependent  on  the  pathologic  effect  of  some  food  component 
introduced  into  a  diseased  intestinal  tract. 

Other  observers  have  held  similar  views,  instances  of  which  are  the 
efforts  of  Krehl  and  lilatthes^  and  Schultes^  to  show  this  effect  for  albu- 
moses :  also  the  observations  of  Weill  and  Tiberius,*  who  called  attention 
to  a  definite  relationship  existing  between  temperature  variations  and 
food  given  artificially-fed  infants. 

The  so-called  buttermilk  fever  of  Tugendreich^  has  been  regarded  in 
the  light  of  a  sugar  fever.  Most  observers  agree  that  the  food  component 
develops  pathologic  activities  only  if  there  is  primarily  a  lesion  in  the 
intestinal  tract,  an  alteration  in  the  wall,  functional  or  otherwise,  which 
permits  the  food  component  to  pass  the  barrier  and  enter  the  intermediary 
metabolism  not  properly  changed. 

This  alteration  is  brought  about  by  inflammatory  changes  caused 
according  to  Bokai'^  by  fatty  acids,  and  as  Finkelstein^  and  v.  Reuss^ 
believe  and  Jacoby^  and  Escherich^  believed  as  long  ago  as  1877  and  1887; 

*From  the  Laboratory  of  Physiology,  University  of  Minnesota.  Director, 
Professor  R.  0.  Beard. 

*Read  before  the  Chicago  Pediatric  Society. 

1.  Finkelstein.  H. :  Ueber  alimentiire  Intoxikation.  Jahrb.  f.  Kinderh.,  Ixv,  263. 

2.  Krehl.  L.,  and  Matthes,  M.:  Ueber  die  Wirkungen  von  Albumosen  verschie- 
dener  Herkunft.  Arch.  f.  Path.  u.  Pharniakol.,  xxxvi,  437.  Matthes,  M.:  Ueber 
die  Wirkung  einiger  subcutan  einverleibten  albumosen  auf  den  tierischen  Or- 
ganismus.  Deutsch.  Arch.  f.  klin.  Med.,  liv,  39. 

3.  Schultes:  Die  Beziehungen  zwischen  Albumosuric  und  Fieber,  Arch.  f. 
klin.  :Mcd..  Iviii.  325.  and  Ix,  55. 

4.  Weill  and  Tiberius:  La  temperature  dans  les  diflferentes  formes  d'allaite- 
ment  chez  les  nourissons  sains,  Rev.  mens.  d.  mal.  de  I'enf..  xxi,  168. 

5.  Tugendreich:     Ueber  buttermilch  Fieber.  Arch.  f.  Kinderh.,  xliv,  2L 

6.  Bokai:  Experimentelle  Beltrlige  zur  Kenntniss  der  Darmbewegungen, 
Arch.  f.  exper.  Path.  u.  Pharmakol..   1888.  xxiv.  153. 

7.  V.  Reuss:  Die  Bedeutung  der  Kohlehydrate  fiir  die  Erniihrungs-Storungen 
im  Siiuglingsalter,  Wien.  med.  Wchnschr.  Nos.  28,  29  and  30.  1910. 

8.  Jacoby:  Die  Pflege  u.  Erniihrung  des  Kindes,  Gerhardt's  Handbuch,  1877. 
p.  400:  Milk  Sugar  in  Infant  Feeding,  Arch.  Pediat..  1901.  xviii,  801. 

9.  Escherich:  Verhandl.  der  5ten  Gesellsch.  f.  Kinderh.,  Wiesbaden,  1887,  31. 
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also  b}^  lactose  or  acids  develoi3ed  through  the  fermentation  of  the 
sugar. 

That  lactose  particularly  possesses  this  effect  has  been  abundantly 
demonstrated  both  experimentally  and  clinicall}',  and  this  has  been 
explained  on  the  basis  of  experiments  by  Albertoni^"  and  Eohman  and 
ISTagano^^  showing  that  lactose  is  more  slowly  absorbed  from  the  intes- 
tinal tract  than  other  sugars.  Affected  by  some  change  or  inflammation, 
the  intestinal  wall  becomes  permeable  for  substances  which  otherwise  it 
does  not  permit  to  pass  unchanged. 

Meyerhofer  and  Pribram^-  were  indeed  able  to  show  increased  resorp- 
tion and  heightened  permeability  of  the  intestinal  wall  for  such  substances 
as  sugar.  Similar  effects  were  observed  by  Cohnheim/^  who  found  that 
toxic  substances  introduced  into  the  intestinal  tract  could  alter  its 
permeability. 

Langstein  and  Steinitz^*  came  to  similar  conclusions,  as  did  tilso 
Ganghofer  and  Langer.^^ 

The  fate  of  lactose  when  introduced  into  the  human  or  animal  organ- 
ism has  been  the  subject  of  much  experiment.  Most  of  it  directed  pri- 
marily toward  the  determination  of  the  tolerance  of  the  organism  for 
lactose  and  then  secondarily  toward  the  factors  which  influence  this 
tolerance  in  health  and  disease. 

F.  Voit,^^  V.  Halasz,^^  Cremer,^®  Blumenthal,^^  Hofmeister-"  and 
Helmholz-^  found  that  the  animal  organism's  tolerance  for  lactose  is 


10.  Albertoni:  Sal  contegno  e  sull'azione  degli  ziiccheri  iiell'  organismo,  Ann. 
di  chim.  et  di  Farm.  Milano,  1891,  xiii,   145. 

11.  Rohmann  and  Nagano:  Ueber  die  Resorption  und  die  fermentative  Spal- 
tung  der  Dissacharide  ini  Diinndarm  des  ausgewaclisenen  Hundes,  Arcli.  f.  d.  ges. 
Physiol.    (Pfliiger),  xcv,   533. 

12.  Meyerhofer  and  Pribram:  Das  Verhalten  der  Darmwand  als  osmotische 
INIembran  bei  akuter  u.  chronischer  Enteritis,  Wien.  klin.  Wchnschr.,  1909,  xxii, 
875. 

13.  Cohnheim:  Die  Resorption  im  Diinndarm  und  in  der  Baiichhole,  Ztschr. 
f.  Biol.,  xxxvii,  443. 

14.  Langstein  and  Steinitz:  Laktase  und  Zuckeransscheidung  beim  magendarm 
kranken  Sauglinge,  Beitr.  z.  chem.  Phys.  u.  Path.   (Hofmeister) ,  A'ii,  515. 

15.  Ganghofer  and  Langer:  Ueber  die  Resorption  genuiner  Eiweisskorper  im 
Magendarmkanal  neugeborener  Tiere  und  Sauglinge,  Miinchen.  med.  Wchnschr.. 
1904,  1,  1497. 

16.  Voit,  F. :  Untersuchungen  liber  das  Verhalten  verschiedener  Zuckerarten 
im  menschlichen  Organismus  nach  subeutaner  Injection,  Deutsch.  Arch.  f.  klin. 
Med.,  Iviii,  523. 

17.  V.  Halasz:  Die  Resorption  und  das  biologische  Verhalten  der  verschiede- 
nen  Zuckerarten  im  Dickdarm,  Deutsch.  Arch.  f.  klin.  Med.,  1910,  xcviii,  433. 

18.  Cremer,  M.:  Zucker  und  Zelle,  Ztschr.  f.  Biol.,  xxxii,  49. 

19.  Blumenthal:  Zur  Lehre  von  der  Assimilationsgrenze  der  Zuckerarten, 
Beitr.  z.  chem.  Phys.  u.  Path.   (Hofmeister),  vi,  329. 

20.  Hofmeister:  Ueber  Resorption  und  Assimilation  der  Nahrstoflfe,  Arch.  f. 
exper.  Path.  u.  Pharmakol.,  xxv,  240. 

21.  Helmholz:  Studies  on  Milk-Sugar,  Arch.  Pediat.,  xxviii,  373. 
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lower  than  for  any  other  sugar.  This  tolerance  sinks  particularly  low 
in  diseases  of  the  intestinal  tract,  as  was  shown  by  experiments  of  Grosz,-- 
Koplik,-^  Nobecourt^*  and  Aschenheim,^®  and  more  recently  by  v.  Eeuss,^® 
Leopold-'  and  Nothmann.-® 

This  led  to  considerable  study  of  the  enzyme  lactase,  particularly  the 
bearing  its  presence  or  absence  had  on  the  occurrence  of  lactosuria.  It 
is  present  early  in  life.  Miura-^  found  it  in  the  intestine  of  the  still-born 
and  Ibrahim^<>  and  ISTothmann^^  in  premature  infants.  "Weinland^-  and 
Orban^^  always  found  it  present  in  the  intestine  of  the  healthy  infant 
but  absent  in  disease.  That  it  is  also  present  in  the  diseased  intestinal 
tract  though  in  diminished  amount  was  demonstrated  by  Langstein  and 
Steinitz.^^ 

These  results  and  the  definite  clinical  evidence  that  there  seemed  close 
connection  between  lactose  and  the  production  of  the  pronounced  s^^mp- 
toms  of  alimentary  intoxication,  principally  the  fever,  led  Finkelstein  to 
look  on  lactose  as  a  substance  possessing  pyrogenic  properties. 

The  experiments  of  L.  F.  Meyer,^*  since  confirmed  by  Friberger,^^ 


22.  Grosz,  J.:  Beobachtungen  iiber  Glycosurie  im  Sauglingsalter  nebst  Ver- 
suchen  iiber  alimentiire  Glycosurie,  Jahrb.  f.  Kinderh.,  xxxiv,  83. 

23.  Koplik:  Dietetic  Glycosuria  in  Artificially  Fed  Infants,  with  Cases,  Arch. 
Pediat.,  1892,  ix,  781. 

24.  Nob^court:  De  I'elimination  par  les  urines  de  quelqvies  sucres  introduits 
par  la  voie  digestive  ou  la  voie  sous-cutan6e  chez  les  enfants.  Rev.  mens.  d.  mal. 
de  I'enf.,  xviii,  161. 

25.  Aschenheim:  Zuckerausscheidung  im  Sauglingsalter,  Verhandl.  d.  Gesellsch. 
f.  Kinderh.,  xxvi,  178. 

26.  v.  Reuss:  Ueber  alimentiire  Saeharosurie  bei  -  darmkranken  Siiuglingen, 
Wien.  klin.  Wchnschr.,  1910,  xxiii.  No.  4,  123. 

27.  Leopold:  Ueber  die  Wirkung  der  verschiedenen  Zuckerarten  bei  ernahrungs- 
gestorten  Siiuglingen,  Ztschr.  f.  Kinderh.,  i,  217. 

28.  Nothmann,  H. :  Beitriige  zur  Zuckerausscheidung  im  Siiuglingsalter,  ii,  503. 

29.  Miura:  1st  der  Diinndarm  im  Stande  Rohrzucker  zu  invertieren,  Ztschr. 
f.   Biol.,   xxxii,   266. 

30.  Ibrahim,  J.:  Zur  Verdauungsphysiologie  des  menschlichen  Neugeborenen, 
Ztschr.  f.  physiol.  Chem.,  Strassb.,  1910,  Ixiv,  95;  Ibrahim,  J.,  and  Kaumheimer, 
L. :  Die  Doppelzuckerfermente  (Laktase,  Maltase,  Invertin)  beim  menschlichen 
Neugeborenen  und  Embryo,  Ztschr.  f.  physiol.  Chem.,  Strassb.,   1910,  Ixvi,   19. 

31.  Nothmann,  H. :  Laktase-  und  Zuckerausscheidung  bei  Friihgeborenen  Siiug- 
lingen, Monatschr.  f.  Kinderh.,  viii,  377. 

32.  Weinland,  E. :  Beitriige  zur  Frage  nach  dem  Verhalten  des  ]\Iilchzuckers, 
Ztschr.  f.  Biol.,  xxxviii,  16. 

'33.  Orban,  R. :  Ueber  das  Vorkommen  der  Laktase  im  Diinndarm  und  in  den 
Siiuglingsfseces,  Prag.  med.  Wchnschr.,  1899,  No.  33;  cited  from  Maly's  Jahresb.  d. 
Tierchemie,  xxix,  384. 

34.  Meyer,  L.  F. :  Die  Bedeutung  der  mineral  Salze  bei  den  Erniihrungs- 
storungen  des  Sauglings,  Verhandl.  der  Gesellsch.  f.  Kinderh.,  Salzbiirg,  xxvi,  1 ; 
Experimentelle  Untersuchungen  zum  alimentiiren  Fieber,  Deutsch.  med. 
Wchnschr.,  1909,  xxxv,  194. 

35.  Friberger:  Untersuchungen  iiber  das  sogenannte  Salzfieber,  iliinchen.  med. 
Wchnschr.,   1909,  Ixi,   1946. 
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Schloss/*'  Cobliner"  and  Xothmann.^*  demonstrating  conclusively  that 
the  Na-halogen  group  of  salts  possessed  pyrogenic  activity,  brought  out 
a  new  factor  and  caused  Finkelstein^"  to  regard  the  pyrogenic  action  of 
the  sugar  as  possibly  a  salt  action. 

Finkelstein  considered  that  the  fever  was  brought  about  through  some 
physical  action  of  these  substances,  essential  to  which  was  a  preliminary 
breaking  down  of  the  apparatus  whicli  maintained  the  constancy  of  the 
tissue  fluids.  Through  this  breaking  down  the  salt  or  the  body  analogous 
to  it,  in  this  case  lactose,  entered  the  circulation  in  such  large  amounts 
that  the  physiologic  state  of  concentration  was  altered,  and  this  alteration 
resulted  in  fever.  There  was  another  possibility.  The  breaking  down 
of  the  barrier  caused  an  alteration  of  vital  factors  which  under  normal 
condition  would  prevent  pyrogenic  action  of  these  substances. 

From  a  recent  communication  it  appears  that  Finkelstein,*"  influenced 
no  doubt  by  newer  investigations,  has  modified  his  theory  in  regard  to 
the  pyrogenic  effect  of  lactose  in  alimentary  intoxication  to  this  extent  : 
He  believes  that  under  natural  conditions  (per  os)  so  much  is  removed 
by  fermentation  and  resorption  that  the  physical  effect  (pyrogenic  action 
—  analogous  to  salt  action)  does  not  take  place.  The  sugar  and  the  acids 
developed  from  it  through  fermentation  largely  confine  their  effect  to  the 
production  of  intestinal  lesions  (possibly  functional)  which  in  turn 
prevent  the  proper  metabolism  of  the  salts  and  permit  those  to  develop 
their  physical  effect. 

Finkelstein's  theory  that  the  action  of  lactose  was  probably  a  physical 
action  seemed  to  be  supported  by  experiments  carried  on  by  Schaps*^  in 
1907  at  the  Kinder-Asyl. 

Schaps  observed  t3^pical  temperature  rises  after  subcutaneous  injec- 
tions of  isotonic  solutions  of  XaCl,  as  well  as  solutions  of  dextrose  and 
lactose.  The  fever  reached  its  fastigium  after  eight  to  ten  hours  and 
disappeared  after  twenty-four  hours.  Only  osmotically  equal  solutions 
of  mono-  and  dissaccharids  seemed  to  possess  pyrogenic  action.  This  fact 
led  Schaps  to  conclude  that  the  action  of  sugar  was  analogous  to  a  salt 
action,  a  view  which  Keller-*-  had  at  one  time  expressed,  and  that  the 
pyrogenic  effect  was  brought  about  in  the  following  manner :  Salt  or  the 
substance  physically  analogous  to  it,  in  this  case  lactose,  acts  pyrogen- 
ically  when  it  enters  the  circulation,  either  directly,  as  a  substance  pos- 

36.  Schloss,  E. :    Studien  iiber  Salzfieber,  Biochem.   Ztschr.,  190n,  xviii,   14. 

37.  Cobliner,  S.:   Beitrage  zum  Kochsalzfieber,  Ztschr.  f.  Kinderh.,  ii,  439. 

38.  Xothmann,   H. :    Zur    Frage   des   Kochsalzfiebers   beim    Siiugling,   Ztsch.   f. 
Kinderh.,  i,  73. 

39.  Finkelstein:   Ueber  alimentiire  Intoxication,  Jahrb.  f.  Kinderh.,  Ixviii,  521 
and  692. 

40.  Finkelstein:    Personal  Communication. 

41.  Schaps,    L. :     Salz    und    Zucker    injectionen    beim    Siiugling,    Berl.    klin. 
Wchnschr.,  1908,  xlv,   1309. 

42.  Keller,  A.,  Czerny,  A.,  and  Keller,  A.:   Des  Kindes  Ernahrung,  etc.,  ed.   1, 
Leipzig,  F.  Deuticke,  i,  32G. 
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sessing  pvrogenic  action,  or  by  virtue  of  an  alteration  in  the  molecular 
concentration  which  its  presence  in  the  tissue  fluids  occasions. 

Similar  experiments  with  subcutaneous  injections  of  lactose  were 
carried  on  in  infants  and  animals  by  Leopold  and  v.  Eeuss.*^  Their 
results  coincided  fully  with  those  of  Schaps  and  both  arrived  at  similar 
conclusions.  Leopold  has  also  very  recently  published  some  observations 
on  lactose  and  its  connection  with  temperature  rises  in  alimentary  dis- 
turbances which  seem  to  coincide  fully  with  Finkelstein's  later  views  as 
expressed  above. 

Contrary  to  these  results  are  some  observations  which  do  not  coincide 
with  such  rises  as  expressed  by  Finkelstein  or  Schaps. 

Nobecourt^*  and  Keller^*  both  injected  concentrated  solutions  of  lac- 
tose subcutaneously  to  determine  the  tolerance  for  it.  Outside  of  severe 
local  reactions  neither  author  saw  untoward  toxic  effect  from  these  injec- 
tions and  makes  no  mention  of  fever.  J.  v.  Kossa*^  reports  similar 
effects.  This  has  raised  the  doubt  in  some  minds  as  to  whether  the 
temperature  recorded  by  Schaps  Avas  not  entirely  due  to  local  reaction 
caused  by  tissue  injury  at  the  seat  of  injection. 

Neither  F.  Voit^®  nor  Dastre*''  record  any  fever  reactions  with  the 
intravenous  administration  of  lactose.  The  latter's  experiments  are  par- 
ticularly interesting  since  he  gave  the  lactose  in  physiologic  salt  solution. 

In  all  the  experiments  of  Gross,^-  Nobecourt/*  Terrien*^  and  Keller,** 
dealing  with  alimentary  glycosuria  and  lactosuria  and  the  determination 
of  the  tolerance  the  human  and  animal  organism  has  for  the  various 
sugars,  no  mention  is  made  of  pyrogenic  effect. 

Cobliner*^  has  recently  published  the  interesting  observation  that  in 
dyspepsias  and  alimentary  intoxication  the  sugar  content  of  the  blood 
is  not  increased. 

Eosenthal**^  in  an  extensive  series  of  experiments  on  dogs  and  rabbits 
was  able  to  show  pyrogenic  effect  for  lactose  in  only  a  few  instances.  With 
salt  solution  he  found  even  hypothermia  and  concluded  that  neither  one 
possessed  pyrogenic  property  or  was  the  principal  factor  in  the  production 
of  alimentary  fever. 


43.  Leopold  and  v.  Reuss:  Experimentelle  Untersucliiingen  liber  Milchzucker- 
ausselieidung  nach  wiederliolten  subcutanen  Injectionen,  Monatschr.  f.  Kinderh., 
viii,   1  and  453. 

44.  Keller,  A.,  Czerny,  A.,  and  Keller,  A.:  Des  Kindes  Erniihrung,  etc.,  i,  320. 

45.  Kossa,  J.  v.:  Beitrag  zur  ^Yirkung  der  Ziickerarten,  Arch.  f.  d.  ges.  Physiol. 
(Pfliiger).  Ixxv,  310.  " 

46.  Dastre:  Observations  on  Diuresis  Produced  by  Various  Sugars,  Compt. 
rend.  Soc.  de  biol.,  xli,  674. 

47.  Terrien:  De  la  glycosurie  alimentaire  chez  les  nourissons.  Rev.  mens.  d. 
mal.  de  I'enf.,  xviii,  402. 

48.  Cobliner,  S. :  Blutzucker  Untersuchungen  bei  Sauglingen,  Ztschr.  f. 
Kinderh.,  i,  207. 

49.  Rosenthal,  F. :  Zur  Frage  des  alimentiiren  Fiebers,  Jahrb.  f.  Kinderh., 
Ixx,  123. 
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The  experiments  of  Dastre"  and  F.  Voit^"  are  the  only  ones  recorded 
in  the  literature  in  which  lactose  was  given  intravenously. 

At  Professor  Finkelstein's  suggestion  I  undertook  this  study  which 
primarily  had  as  its  object  the  observation  of  the  effect  of  lactose  on  the 
body  temperature  if  introduced  directly  into  the  blood-stream  in  varying 
amounts  and  under  varying  conditions.  I  eventually  enlarged  on  this 
in  order  to  study  the  general  effect  of  lactose  and  compare  my  results 
with  those  of  other  observers.  I  selected  the  rabbit  for  experimentation 
on  account  of  the  ease  with  which  intravenous  infusion  and  all  other 
manipulations  can  be  carried  out  on  this  animal.  The  technic  of  the 
experiment  was  as  follows : 

Female  rabbits  were  generally  selected  and  were  liberally  fed  on  car- 
rots and  other  vegetables.  The  temperature  of  the  rabbit  was  controlled 
at  regular  intervals  the  day  before  the  experiment.  The  highest  temper- 
ature on  this  day  was  considered  as  the  control.  Any  rise  above  it  was 
considered  as  a  febrile  reaction. 

The  temperatures  were  taken  at  regular  intervals  of  from  one-half 
to  three  hours.  The  thermometer  was  introduced  about  4  to  5  cm.  into 
the  rectum  and  allowed  to  remain  five  minutes.  The  normal  temperature 
of  the  rabbit,  while  somewhat  labile,  seems  to  lie  between  38.5  and  39.5  C. 
These  figures  coincide  with  extensive  observations  made  on  this  point  by 
Gibson.'** 

The  intravenous  and  subcutaneous  administrations  were  carried  out' 
under  absolute  aseptic  precautions  and  only  sterilized  solutions  used  in 
all  the  experiments.  The  solutions  were  introduced  into  a  vein  of  the 
ear,  under  the  skin  of  the  abdomen,  and  orally  by  means  of  a  stomach 
tube. 

In  the  series  of  experiments  with  butyric  acid  and  croton  oil  feeding, 
these  substances  were  given  orally  in  watery  solution  0.5  per  cent,  strength 
and  in  olive  oil  10  minims  to  20  c.c,  respectively.  Eighty  experiments 
were  carried  out  covering  in  all  eight  different  series. 

Five  intravenous  injections  with  distilled  water  in  amounts  varying 
from  10  to  75  c.c.  were  followed  three  times  by  febrile  reactions,  coincid- 
ing in  this  respect  with  similar  experiments  of  Helmholz,'^  who  believes 
that  this  action  is  due  to  the  destruction  of  blood  cells  and  the  setting 
free  of  pyrogenic  substances. 

Lactose  alone  was  given  intravenously  twenty-three  times  in  concen- 
tration of  5  per  cent,  up  to  50  per  cent.,  and  amounts  varying  from  6  to 
50  c.c.  There  were  nineteen  positive  reactions.  The  time  to  the  fas- 
tigium  varied  between  two  and  seven  and  one-half  hours.  The  general 
rise  of  temperature  for  all  experiments  was  0.36  degree.     The  highest 


50.  Gibson:    On   Proteose   Fever,  Doctorate  Thesis,  Yale,   1906. 

51.  Helmholz:  Pyrogenic  Action  of  Salt  Solutions  in  Rabbits,  Arch.  Int.  Med., 
vii,  468. 
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temperature  recorded  was  1.3  degrees  above  the  control.  This  animal 
died  five  hours  after  the  injection.  It  had  some  convulsions.  The 
autopsy  was  negative. 


Table  1. — Intbavenous  Injections 


Number 

Cone. 

Quantity 

Time  to 

Highest 
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Ani- 

of Exper- 

in Per 

Used, 

Fastigium, 

Tempera 

Control, 

mal* 

iments 

Cent. 

c.c. 

Hours 

ture,  C. 

Degrees 

EXPERIMENTS   IN   WHICH   DISTILLED   AVATEB 

WAS   USED 

1 

10 

39.1 

0.0 

A 

6a 

10 

2 

40.0 

0.6 

B 

7a 

20 

4 

39.7 

0.1 

B 

2 

50 

2 

39.8 

0.5 

A 

3 

75 

38.6 

—0.2 

A 

Average      0.25 

EXPERIMENTS   IN 

WHICH    LACTOSE   WAS 

USED 

la 

5 

6 

38.8 

—0.4 

B 

2a 

5 

10 

71/2 

40. 

0.6 

B 

3a 

5 

10 

31/2 

39.8 

0.6 

B 

6 

5 

20 

5 

40. 

0.5 

A 

7 

5 

40 

39. 

—0.2 

A 

8 

9 

10 

4 

39.9 

0.2 

A 

9 

9 

10 

31/2 

40.0 

0.6 

A 

9a 

9 

20 

6 

39.8 

0.8 

B 

10 

9 

20 

4 

39.2 

0.15 

B 

10a 

9 

75 

0 

39.0 

0.0 

B 

11 

10 

10 

2 

40.0 

0.4 

A 

12 

10 

20 

4 

39.6 

0.1 

A 

13 

10 

20 

39. 

—0.1 

A 

14 

10 

50 

5 

40.6 

0.8 

A 

15 

10 

75 

6 

40.1 

1.1 

A 

16 

10 

75 

39.4 

0.1 

A 

3a 

10 

100 

4 

39.9    ■ 

0.3 

B 

2a 

10 

100 

5 

39.8 

0.2 

B 

11a 

20 

20 

39. 

0.1 

B 

12a 

20 

50 

39.3 

0.1 

B 

13a 

40 

60 

5 

39.2 

.00 

B 

16a 

50 

50 

4 

40.6 

1.3 

B 

8a 

50 

50 

5 

39.6 

0.8 

B 

Average     0.36 

*  A,  unused  animal;   B,  used  animal. 

In  two  further  series  I  tried  combinations  of  phj'siological  salt  solu- 
tion and  lactose,  and  Einger's  solution  and  lactose.  The  lactose  was 
given  in  solutions  of  9  and  10  per  cent.,  respectively.  There  was  a  positive 
rise  of  temperature  above  the  control  in  every  instance.  The  average  rise 
for  the  series  with  physiological  salt  solution  and  lactose  was  0.71  degree 
and  for  the  series  with  Einger's  solution  0.9  degree.  The  time  to  the 
fastigium  was  from  two  to  six  hours.  The  highest  rise  above  the  control, 
41.6  C,  occurred  in  an  unused  animal  and  was  the  highest  temperature 
observed  in  any  experiment.  Whether  a  used  or  unused  animal  was  taken 
for  injection  seemed  to  have  no  effect  on  the  temperature  rise. 
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Table  2. — Intravenous 


Number      Cone. 

of  Expcr-    in  Per 

iments       Cent. 


Quantity 
Used, 

CO. 


Time  to 
Fastigiiim, 
Hours 


Highest 
Tempera- 
ture, C. 


Rise  Above 
Control, 
Decrees 


25 
26 
27 
29 
30 


32 
31 
27 

28 

31a 

30a 

28a 

26a 


LACTOSE  SOL., 
10   XaCl  20 

10  XaCl  10 

10   NaCl  20 

10   NaCl  10 

10   NaCl  50 


PHYSIOL.  NaCl  SOL.  EQUAL  PABTS 

2                      40.8  1.0 

2                     40.2  0.8 

2                      39.9  0.2 

2                      40.8  0.9 

2                     40.6  .85 


Average     0.71 


10  R 
10  R 
10  R 
10  R 
10  R 
10  R 
9  R 
9    R 


LACTOSE    AND   BINGER,    EQUAL   PABTS 
4  41.6 

31/,  40.8 

4  39.9 

5  39.8 


20 
10 
20 
10 
50 
50 
30 
30 


4 

5 

4 


40. 
39.9 
40. 
39.3 


*  A,  unused  animal;  B,  used  animal. 


2.0 
1.6 
0.0 
0.4 
0.8 
1.0 
0.0 
0.3 

Average     0.90 


Table  3. — Subcutaneous  Injections 


Number 

Cone. 

of  Exper- 

in Per 

iments 

Cent. 

lb 

9 

2b 

9 

3b 

9 

lib 

9 

12b 

9 

9b 

9 

24a 

9 

22a 

9 

24 

9 

10b 

9 

22 

10 

10c 

20 

Quantity 
Used, 
c.c. 


20 
10 
10 
20 
50 
50 
100 
100 


10 
40 


Time  to 
Fastigium, 
Hours 

lactose  used 


Highest 
Tempera- 
ture, C. 

38.8 

39.6 

39. 

39.9 

39.2 

40.0 

40.2 

40.3 

39. 

39.2 

39.5 

40.0 


Rise  Above 
Control, 
Degrees 


0.00 
0.1 

—0.2 
0.4 

—0.1 
0.8 
1.0 
0.9 

—0.1 
0.0 
0.3 
0.6 


A,  unused  animal;  B,  used  animal. 


Average     0.34 


Ani- 
mal* 


Ani- 
mal* 


Twelve  injections  subcutaneously  given,  to  my  surprise,  gave  the 
lowest  general  average  rise  of  temperature  of  all  the  experiments.  Only 
seven  animals  reacted  positively  while  three  failed  by  0.1  and  0.2  degree 
to  reach  the  highest  control  temperature.  The  amounts  injected  varied 
from  5  to  100  c.c.  The  concentration  of  the  lactose  solution  used  was 
9  per  cent.,  10  per  cent.,  and  one  injection  of  a  20  per  cent,  solution. 
Neither  the  amount  of  fluid  used  nor  the  concentration  had  any  appre- 
ciable effect  on  the  temperature.  Two  animals  received  successive  injec- 
tions at  intervals  of  a  few  days.  In  one  the  amount  injected  the  first 
time  was  5  c.c.  and  the  concentration  9  per  cent.     No  reaction  ensued. 
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In  the  second  injection  the  amount  was  40  c.c.  and  the  concentration 
20  per  cent.  The  reaction  following  was  only  0.6  per  cent,  higher  than 
the  control  the  day  before. 

Similarly  in  the  second  animal  the  amounts  were  10  and  100  c.c, 
respectively,  followed  by  reactions  of  0.3  and  0.9  degree.  None  of  these 
animals,  with  the  exception  of  the  one  which  received  the  40  c.c.  of  a 
20  per  cent,  concentration,  showed  any  pronounced  local  irritation  at  the 
seat  of  injection.  The  results  are  distinctly  negative  and  do  not  coincide 
with  the  findings  of  either  Schaps  or  Leopold  and  v.  Eeuss. 


Table  4. — Oral  Administration 


Number 

Cone. 

of  Exper- 

in Per 

iments 

Cent. 

3c 

5 

4 

5 

5 

9 

6b 

9 

7b 

9 

13b 

9 

14b 

10 

15a 

20 

8b 

50 

Quantity 

Used, 
c.c. 

50 
100 

20 

20 

50 
100 

50 

50 

50 


Time  to 
Fastigium, 
Hours 

LACTOSE  USED 


61/2 


Highest 
Tempera- 
ture, C. 

38.8 
39.4 
39.0 
39.3 
38.6 
40.0 
39.1 
38.6 
40.1 


Rise  Above 
Control, 
Degrees 

0.0 

0.05 
—0.1 

0.2 
—0.4 

0.3 

O.O 
—0.4 

0.8 


Average     0.15 


LACTOSE  AND   SODIUM   CHLORID   SOLUTION 


4a 

9  NaCl 

50 

5a 

9  NaCl 

100 

17 

9   NaCl 

30 

18 

10  NaCl 

50 

6 
3 

8 
8V2 


39.9 
39. 
39.6 
40.0 


0.3 
0.0 
0.5 
0.6 

Average     0.35 


LACTOSE   AND   EINGER'S    SOLUTION 


Ani- 
mal* 


19 

9  R 

30 

61/2 

39.5 

0.5 

A 

lOd 

9   R 

50 

9 

39.3 

0.1 

B 

20 

9  R 

100 

6 

40.1 

Average 

0.9 

0.50 

A 

*  A,  unused  animal;   B,  used  animal. 


Finally  I  gave  lactose  both  alone  and  in  combination  with  physio- 
logical salt  solution  orally.  First  in  a  series  of  healthy  rabbits,  that  is, 
rabbits  free  from  any  apparent  alimentary  disturbance,  and  then  in  a 
series  of  rabbits  in  which  more  or  less  pronounced  intestinal  disturbance 
had  been  produced  by  feeding  beta-oxybutyric  acid  and  croton  oil, 
respectively  (Charts  1  and  2). 

Lactose  given  alone  in  amounts  varying  between  50  and  100  c.c.  and 
in  concentration  of  from  5  to  50  per  cent,  only  once  produced  an  appre- 
ciable rise  of  temperature  over  the  control.    This  was  0.8  degree,  follow- 
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ing  the  administration  of  50  c.c.  of  a  50  per  cent,  solution.     In  nine 
experiments  only  four  reactions  were  shown  above  the  control. 

The  general  average  rise  for  lactose  and  physiological  salt  solution 
and  lactose  and  Einger  was  only  0.35  and  0.50  degree,  respectively,  very 
little  higher  than  the  reactions  with  lactose  alone. 

Table  5. — Oral  Administration,  Beta-Oxybutybic  Acid  and  C'boton  Oil 

Feedings 


Number 

Cone. 

of  Exper- 

in Per 

iments 

Cent. 

lOe 

9   R 

lOf 

9 

lOg 

9 

lOh 

9 

IW 

9  R 

lOj 

9  R 

23 

20   R 

22b 

9 

22c 

9  R 

22d 

9  R 

22e 

9   R 

22f 

9 

22g 

9  R 

33 

9  R 

33a 

9   R 

33b 


Quantity        Time  to         Highest  Rise  Above 

Used,        Fastigium,     Tempera-  Control, 

c.c.             Hours            ture,  C.  Degrees 

LACTOSE    AND    RINGER'S    SOLUTIO.V 

40.2  1.0 

40.  0.6 

38.9  —0.1 

40.  0.9 

40.  1.0 

40.1  1.1 

40.  0.8 

39.8  0.5 

40.  0.6 

40.6  1.6 

40.  0.5 
39.8  0.9 

40.1  0.8 

41.  1.0 

39.2  —0.3 

Average     0.76 


lactose  and  sodium  chlobid  solution 
9  XaCl  100  IVo  40. 


50 

4y2 

50 

5 

50 

100 

4 

100 

9 

100 

71/2 

50 

6 

50 

8 

100 

10 

100 

10 

50 

9V2 

100 

8 

100 

9 

100 

7 

50 

Ani- 
mal^ 


0.2 


A,  unused  animal;   B,  used  animal. 


The  last  series  in  which  the  rabbits  were  fed  beta-oxybutyric  acid  and 
croton  oil  in  order  to  produce  intestinal  lesions,  proved  the  most  inter- 
esting. That  this  disturbance  is  quite  readily  accomplished  is  evidenced 
by  the  diarrhea  following  the  feedings,  occurring  usually  after  the  fourth 
day  in  the  oxybutyric  acid  feeding  and  somewhat  earlier  with  croton  oil. 
Several  autopsies  performed  on  animals  just  at  the  onset  of  the  diarrhea 
showed  more  or  less  pronounced  inflammatory  changes  in  the  intestinal 
wall.  Animals  killed  at  a  later  stage,  in  which  the  feeding  had  extended 
over  a  period  of  six  or  seven  days,  showed  still  more  pronounced  inflam- 
matory changes. 

The  administration  of  the  sugar  and  combined  sugar  and  salt  solu- 
tions was  begun  with  the  onset  of  the  diarrhea  and  in  several  experiments 
continued  at  intervals  of  one  and  two  days.  In  five  of  the  experiments 
lactose  alone  was  given  in  amounts  varying  from  50  to  100  c.c,  and  in 
9  per  cent,  concentration.  The  highest  reaction  above  the  control  follow- 
ing the  giving  of  100  c.c.  of  the  solution  was  0.9  degree.  This  same 
animal  in  two  preceding  experiments  in  which  only  50  c.c.  of  a  9  per 
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cent,  solution  were  given  reacted  with  a  rise  of  0.6  degree  the  first  time 
and  failed  by  0.1  to  reach  the  control  the  second  time.  Subsequently  it 
was  twice  given  100  c.c.  of  a  combination  of  lactose  9  per  CPiit.  and 
Einger's  solution,  equal  parts.  The  highest  reaction  in  the  first  experi- 
ment was  40,  in  the  second  40.1  C.  This  was  1  and  1.1  degrees  higher 
than  the  control.  The  animal  at  the  time  had  profuse  diarrhea,  but 
showed  no  pronounced  evidence  of  intoxication. 

Lactose  9  per  cent,  and  Einger's  solution  combined  were  given  in  six 
other  experiments  in  amounts  varying  from  50  to  100  c.c.  The  highest 
temperature  recorded  was  41  C.  following  the  administration  of  100  c.c. 
This  same  animal  showed  no  reaction  a  few  days  later  with  50  c.c.  solu- 
tion of  the  same  concentration  and  only  a  rise  of  0.2  degree  a  day  later 
after  the  giving  of  100  c.c.  of  equal  parts  of  9  per  cent,  lactose  and  physio- 
logic salt  solution. 

This  animal  was  given  lactose  in  9  per  cent,  concentration  alone  in 
one  experiment  and  then  in  three  successive  experiments  was  given  equal 
parts  of  lactose  9  per  cent,  and  Einger's  solution.  The  animal  at  the 
time  had  profuse  diarrhea  and  died  the  day  following  the  last  experiment. 
The  temperature  rose  1.6  degrees  above  the  control  only  once  in  the  four 
experiments.     The  charts  of  Animals  10  and  22  are  appended. 

Eeviewing  the  series  as  a  whole,  the  reaction  was  positive  in  fourteen 
out  of  sixteen  experiments.  Individually  also  the  rises  above  the  control 
were  higher  than  in  any  of  the  other  experiments,  reaching  or  exceeding 
in  five  instances  1  C.  My  results  are  at  variance  with  those  of  Schaps*^ 
and  Leopold  and  v.  Eeuss*^  and  coincide  in  the  main  with  those  of 
Eosenthal.*^ 

CONCLUSIONS 

The  results  of  my  experiments  warrant  the  following  conclusions : 

1.  Lactose  if  given  intravenously,  subcutaneously  or  orally,  possesses 
no  distinct  pyrogenic  effect  no  matter  in  what  concentration  or  amount 
it  is  given. 

2.  It  does  possess  a  definite  though  not  pronounced  influence  on  the 
temperature  if  it  is  given  subcutaneously  or  orally  in  an  animal  with  a 
diseased  intestinal  tract  in  combination  with  a  medium  containing  a 
sodium  salt,  such  as  physiologic  or  Einger's  salt  solution. 

These  results  though  definite  are  hardly  so  to  the  extent  expected 
when  one   considers  the  pronounced  effect  produced  clinically  by  the 
administration  of  lactose  in  similar  conditions,  and  are  far  from  explain- 
ing the  pathogenesis  of  the  fever  occurring  in  alimentary  intoxication. 
820  Donaldson  Biiilding. 


THE    MANAGEMENT    OF    SQUINT    IN   CHILDREN 
c.  W.  LeFEVER,  m.d. 

PHILADELPHIA 

It  is  of  the  greatest  importance  that  those  who  preside  over  the 
physical  destinies  of  children  should  understand  tliat  squint  in  children 
is  curable.  By  squint  I  mean  the  common  form  of  concomitant 
convergent  strabismus,  or  "cross-eyes."  There  are  other  forms  of  squint 
occurring  in  children  which  are  not  curable  except  through  operative 
measures,  but  they  are  comparatively  rare. 

When  I  state  that  the  common  squint  is  curable,  I  mean  that  it  may 
be  cured  by  non-operative  measures,  but  the  podiatrist  must  understand 
that  the  cure  depends  on  the  earhj  institution  of  the  proper  measures  and 
their  implicit  observance.  The  responsibility  for  allowing  children  to 
become  adults  with  eyes  crossed  and  loss  of  function  in  one  eye  —  an 
eye  otherwise  normal  —  must  be  shared  by  three  persons,  whom  I  name 
in  the  order  of  their  importance. 

First,  the  parents.  Many  parents  have  a  false  pride  which  leads  them 
into  the  error  that  it  is  more  of  a  stigma  to  the  child  to  wear  glasses  than 
it  is  to  grow  up  with  eyes  crossed.  (It  must  be  said  in  justification  of 
them  that  they  are  not  usually  aware  that  there  will  also  be  loss  of 
function  in  one  eye.)  Some  mothers  are  too  much  occupied  to  possibly 
give  the  child  such  attention  as  is  necessary  to  carry  out  the  treatment 
properly.  Some  parents  are  too  poor  to  afford  the  glasses  and  the  neces- 
sary repairs.  And  then  there  are  some  too  careless  or  stupid  to  do  their 
duty  by  their  offspring. 

Second,  the  pediatrist  or  general  practitioner.  Nearly  every  child  is 
taken  to  a  physician  for  advice  when  the  squint  first  becomes  manifest. 
Then  it  is  that  great  stress  should  be  laid  on  prompt  action  and  the 
significance  of  both  treatment  and  neglect  should  be  made  clear  to  the 
parents.  It  is  not  enough  to  tell  the  parents  that  the  child  should  be 
taken  to  an  oculist.  They  must  be  told  when  and  where  the  oculist  can 
be  found  and  must  be  made  to  understand  that  an  optician,  by  whatever 
name  he  may  call  himself,  is  not  the  proper  person.  Then,  to  the  shame 
of  the  medical  profession,  there  are  still  a  few  physicians  who  tell  the 
parents  not  to  be  alarmed,  that  children  often  "outgrow"  squint,  and  if 
they  do  not  "it  can  be  straightened  when  the  child  is  old  enough."  The 
family  physician  is  most  certain  to  know  of  a  squint  whether  he  is 
consulted  concerning  it  or  not  and  it  is  his  business  to  make  inquiries  as 
to  what  is  being  done,  if  anything,  for  its  cure.     Many  well-meaning 
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parents  do  not  Imow  the  difference  between  an  optician  and  an  oculist 
and  may  allow  the  years  during  which  the  child  might  be  cured,  to  lapse 
by  placing  the  child  in  the  wrong  hands. 

Third,  the  oculist.  Once  the  child  reaches  the  oculist  the  responsi- 
bility rests  with  him,  not  only  for  the  management  of  the  squint,  but 
that  of  the  child  and  its  parents  as  well.  If  a  child  is  brought  very  young 
to  the  oculist,  say  at  1  year  of  age,  he  should  congratulate  both  himself 
and  the  parents,  and  not  tell  the  parents  to  bring  the  child  back  "when 
it  is  old  enough  to  glass."  This  was  formerly  a  common  practice  among 
oculists  and  is  unfortunately  still  the  custom  with  some. 

I  believe  100  per  cent,  of  cures  are  possible,  in  the  class  of  cases 
referred  to,  under  the  most  favorable  management,  if  the  children  are 
seen  early  enough. 

It  is  of  importance  that  every  physician  should  know  about  the  ambly- 
opia; should  know  that  nearly  all  of  these  children  lose  useful  vision  in 
one  eye,  and  that  the  restoration  of  its  function  is  possible,  and  a  necessary 
part  of  the  treatment. 

Before  outlining  the  individual  management  of  the  patient,  it  is 
necessary  to  state  the  essentials  of  the  etiology.  Two  factors  are  respon- 
sible for  the  squint.    They  may  act  together  or  singly. 

1.  Nearly  all  such  children  are  far-sighted.  Either  the  cornea  is 
too  flat  or  the  scleral  axis  is  too  short,  so  that  the  rays  of  light  entering 
the  eye  are  not  yet  focussed  when  they  reach  the  retina.  This  causes  the 
object  looked  at  to  be  seen  indistinctly  unless  the  patient  can  add  to  his 
refraction,  by  means  of  the  accommodation,  sufficient  to  cause  the  rays  to 
meet  in  the  macula.  This  he  can  usually  do  and  the  intuitive  desire  for 
clear  vision  leads  him  to  do  so.  He  accomplishes  this  by  excess  stimulus 
over  the  third  nerve  which  supplies  the  muscle  of  accommodation.  Now, 
since  the  third  nerve  also  supplies  stimulus  to  the  converging  group  of 
muscles,  and  the  stimuli  for  accommodation  and  convergence  are  S3mchro- 
nous,  an  excess  also  goes  to  the  convergers.  When  there  is  no  error  of 
refraction  neither  accommodation  nor  convergence  is  required  for  distance 
fixation,  and  for  nearer  points  the  amount  of  stimulus  for  each  corre- 
sponds, unit  for  unit,  with  the  other.  But  when  the  patient  is  far-sighted, 
stimulus  is  necessary  to  the  accommodation  for  distance  fixation  where  no 
convergence  is  required,  and  at  nearer  points  the  accommodation  stimulus 
is  always  in  excess  of  that  required  for  convergence.  Since  clear  vision 
is  the  chief  function  of  the  eye  the  accommodation  element  of  the  stimulus 
predominates  and  too  much  stimulus  is  given  to  the  convergence.  This 
would  cause  the  optic  axes  of  the  two  eyes  to  cross  and  a  squint  to  occur 
in  all  hyperopes  were  there  not  some  means  by  which  the  patient  can 
compensate  for  the  excess  convergence.  This  he  does  by  sending  as  much 
excess  stimulus  over  the  sixth  nerve  to  the  external  rectus  muscle  as  there 
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is  excess  convergence,  and  the  eye  is  drawn  tightly  back  into  its  suspensory 
ligament,  giving  the  deep-set  eye,  characteristic  of  hyperopia.  Or  the 
patient  may  be  able  to  separate  the  two  stimuli  and  converge  less  than 
he  accommodates. 

Most  hyperopes  succeed,  in  one  of  these  ways,  in  keeping  the  optic 
axes  parallel  or  properly  converged,  but  some  fail  and  squint  is  the  result. 

2.  The  fusion  sense  presides  over  binocular  single  vision,  recognizing 
any  failure  of  the  two  images  to  occupy  identical  points  in  the  two 
maculas.  It  is  readily  understood  that  no  mechanical  adjustment  could 
accomplish  single  binocular  vision,  when  it  is  known  that  the  size  of  the 
image  on  the  retina  may  not  exceed  1/50  mm.  (1/1250  of  an  inch.)  The 
fusion  sense,  acting  through  the  coordination  center,  is  therefore  neces- 
sary to  accomplish  this  wonderful  physiologic  feat.  Now,  the  fusion 
sense,  while  hereditar}-,  is  undeveloped  at  birth,  just  as  other  functions 
are.  and  in  some  children  its  development  is  slow  or  may  be  arrested.  In 
such  a  case  there  is  deficient  effort  made  at  compensating  for  the  over- 
stimulus  of  the  convergence  in  hyperopia  and  the  eyes  cross. 

If  the  child  happens  to  be  near-sighted  there  is  not  sufficient  tliird 
nerve  stimulus  and  the  squint  is  apt  to  be  divergent.  But  myopia  is  more 
often  acquired  than  congenital,  so  that  the  divergent  type  is  not  often 
seen  in  young  children. 

TREATMENT 

The  treatment  is  best  considered  under  the  following  five  heads : 

1.  Correction  of  the  hyperopia  removes  the  chief  cause  of  the  squint 
and  is  therefore  of  prime  importance.  At  what  age  may  a  child  be 
glassed?  There  is  no  definite  answer  to  this  question,  but  instances  are 
very  rare  in  which  the  eyes  become  permanently  crossed  in  a  child  too 
young  to  wear  glasses,  if  it  can  have  proper  supervision.  Earely  is  the 
patient  seen  before  the  age  of  1  j'ear,  because  the  visual  function  is  not 
sufficiently  established  before  this  age  to  call  the  accommodation  into 
use  for  sharp  vision.  Young  children  take  to  glasses  as  they  do  to  shoes 
or  any  other  wearing  apparel  and  give  little  trouble  after  the  first  week. 
It  is  my  custom  to  glass  them  when  first  seen  unless  I  am  convinced  that 
the  glasses  will  not  be  worn,  either  from  pride  or  lack  of  attention  on 
the  part  of  the  parents.  A  former  objection  to  early  glassing  was  the 
difficulty  in  knowing  what  to  order  while  the  child  was  too  young  to  read, 
but  retinoscopy  has  eliminated  this  difficulty. 

2.  Atropin  may  be  used  to  suppress  the  accommodation  and  render 
third  nerve  stimulus  of  no  avail  in  helping  the  visual  acuity,  and  the 
patient  will  soon  cease  the  effort,  incidentally  ceasing  to  overstimulate 
convergence.  This  method,  once  much  employed,  should  onl}'^  be  used 
when  glasses  are  out  of  the  question,  and  until  such  a  time  as  the  child 
may  be  glassed.    It  must  be  used  in  both  eyes  two  or  three  times  daily. 
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3.  Cure  of  the  amblyopia  is  essential  if  single  binocular  vision  is  ever 
to  be  established.  Ambl3^opia  is  a  form  of  partial  blindness,  of  cerebral 
location.  It  comes  about  as  the  result  of  suppression  of  the  image 
stimulus  from  one  eye,  in  an  effort  to  be  free  from  diplopia.  All  these 
little  patients  doubtless  see  double  at  first,  but  are  too  young  to  explain 
the  diplopia  or  even  to  know  that  it  is  unusual.  As  they  learn  that  one 
object  is  false,  and  it  perhaps  leads  them  to  make  mistakes  in  taking  hold 
of  objects,  they  begin  to  ignore  the  dimmer  one  —  and  one  is  always  dim 
because  focussed  on  the  peripheral  retina  where  acuity  is  low.  This 
suppression  soon  becomes  perm-anent  and  some  effort  is  required  to  give 
the  child  diplopia  even  with  a  small  light  and  colored  glass. 

The  squinting  eye  is  now  unable  to  see  well  even  with  its  fellow 
covered,  and  is  said  to  be  amblyopic.  The  degree  of  amblyopia  depends 
somewhat  on  the  duration  of  the  squint.  Its  cure  depends  on  the  forced 
use  of  the  squinting  eye,  by  occlusion  of  the  good  eye.  Occlusion  may  be 
accomplished  by  a  bandage  worn  permanenth^,  for  six  weeks  to  two  years, 
but  since  this  is  objectionable  a  better  plan  is  to  have  a  highly  concave, 
neutral,  frosted  lens  fitted  closely  over  the  good  eye,  while  the  proper 
correction  is  worn  on  the  amblyopic  eye.  The  obscured  lens  must  rest 
against  the  side  of  the  nose,  fit  closely  around  the  rim  of  the  orbit,  and 
be  turned  back  somewhat  at  the  temporal  end.  This  leaves  room  for  the 
lashes  without  allowing  the  child  to  see  around  it.  It  must  be  worn 
constantly.  This  is  not  difficult  to  attain  in  very  young  children,  say 
under  the  age  of  5  years,  but  requires  close  watching  for  a  month  or  so 
in  older  ones.  The  child  should  be  kept  in  the  room  with  its  mother,  if 
necessary  tied  to  her  apron-strings,  until  thoroughly  accustomed  to  the 
use  of  the  amblyopic  eye.  It  is  sometimes  necessary  to  use  atropin  in 
the  covered  eye  as  an  aid  to  prevent  peeping  around  the  glass. 

I  use  this  method  as  a  routine  and  find  it  always  successful  in 
patients  seen  before  they  are  too  old.  It  is  difficult  of  application  after 
the  seventh  or  eighth  year.  The  cover  should  not  be  removed  until  the 
visual  acuity  is  20/30  or  better.  Both  eyes  are  then  glassed  with  the 
proper  correction. 

4.  The  fusion  sense  must  be  reestablished.  If  it  were  not  originally 
at  fault  it  becomes  eliminated,  and  binocular  single  vision  is  impossible 
without  it.  In  many  cases  it  requires  no  treatment,  resuming  its  function 
when  the  images  can  be  fused.  When  the  squint  is  of  long  standing, 
fusion  may  not  be  resumed  without  encouragement.  For  this  purpose 
there  are  several  instruments,  all  based  on  the  principle  of  stereoscopic 
vision.  Companion  pictures  are  used  and  are  either  moved  until  they 
fuse  or  prism  aid  is  given  until  fusion  takes  place  while  the  child  watches 
the  pictures.  The  child  is  thus  encouraged  to  see  the  same  object  with 
both  eyes  at  the  same  time,  without  diplopia;  i.  e.,  single  binocular  vision 
is  reestablished. 
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5,  Operative  measures  are  to  be  used  only  as  a  last  resort  and  will 
very  rarely  be  necessary  if  the  child  is  properly  managed  from  the  incipi- 
ency  of  the  squint.  In  patients  not  seen  early  or  not  properly  managed, 
it  becomes  necessary  to  "straighten"  the  eyes  in  a  mechanical  way.  This 
is  done  by  shortening  the  external  rectus,  one  or  both,  and  tenotomizing 
the  internus.  The  former  is  to  be  preferred  to  the  latter  and  in  any  case 
full  correction  is  to  be  avoided,  as  the  future  tendency  is  outward  and  a 
divergent  squint  may  result  in  adult  life.  The  operation  should  not 
"straighten"  but  aid  other  measures  to  do  so.  No  patient  should  be 
operated  on  until  the  correction  has  been  worn  at  least  one  or  two  years. 
The  technic  of  the  operative  measures  is  not  of  interest  here. 
1708  Pine  Street. 
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EECENT    ADVANCES    IN    OUR   KNOWLEDGE    OF    EACHITIS 

FRITZ  B.  TALBOT,  M.D. 

BOSTON 
ETIOLOGY 

SchmorP  gives  a  very  extended  review  of  the  subject  and  I 
shall  use  his  work  freely  without  further  reference  to  it.  Tlie  following 
hypotheses  have  been  advanced  and  are  supported  by  more  or  less 
pathologic-anatomic  data : 

Artificial  rachitis  in  animals:  Most  of  the  authors  who  have  under- 
taken these  experiments  believe  that  rachitis  is  a  disturbance  of  the 
calcium  metabolism,  and  that  it  results  either  from  giving  too  little 
calcium  in  the  food,  or  that  the  normal  calcium  in  the  food  is  not 
absorbed  in  sufficient  amounts,  or  finally,  that  it  is  absorbed  and  the 
bones  are  not  able  to  assimilate  it  in  a  normal  manner.  The  experiments 
have  led  to  varying  results.  In  most  instances  feeding  a  calcium-poor 
food,  or  an  acid  food,  or  a  combination  of  the  two,  has  resulted  in  a 
disease  of  the  bone  which  was,  in  gross  appearance,  very  similar  to 
rachitis.  Miwa  and  Stoeltzner-  found  that  there  were  certain  differences 
between  this  artificial  disease  of  the  bone  and  true  rachitis.  There  was 
slight  disturbance  in  the  endochondral  ossification  and  a  very  considerable 
"osteoporose"  and  Stoeltzner  therefore  called  this  artificial  disease  pseudo- 
rachitic  osteoporosis. 

Getting^  and  Schmorl  confirmed  these  results.  Clinically  the  rosary 
and  enlarged  epiphyses  come  in  those  cases  in  which  there  is  a  deficit  of 
calcium  in  the  bone.  Such  bone  is  more  easily  broken.  It  is  a  generally 
accepted  fact  that  pseudorachitic  osteoporosis  comes  as  a  result  of  a 
calcium-poor  food ;  that  it  is  the  physiologic  reaction  of  an  organism  with 
healthy  bones;  and  that  the  bone  substance  is  qualitatively  normal  but 


1.  Schmorl:  Die  pathologische  Anatomie  der  rachitischen  Knoclienkraiikung 
mit  besonderer  Beriicksiclitigung  ihrer  Histologie  und  Pathogenese.  Ergebn.  d. 
inn.  Med.  u.  Kinderh.,  1909,  iv,  403. 

2.  Miwa  and  Stoeltzner:  Ueber  die  bei  jimgen  Hunden  durch  kalkarme  Fiit- 
terung  entstehende  Knochenerkrankung,  Beitr.  z.  path.  Anat.  u.  allg.  Path.,  1898, 
xxiv,  578. 

3.  Getting:  Ueber  die  bei  jnngen  Tieren  durch  kalkarme  Ernahrung  und 
Oxalsiiurefiitterung  entstehenden  Knochenveriinderungen.  Virchow's  Arch.  f. 
path.  Anat.,  1909,  cxevii,  1. 
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has  quantitatively  less  calcium  than  the  corresponding  normal  bone.  This 
phase  of  the  subject  will  be  treated  in  more  detail  later. 

An  acid  food  causes  the  same  microscopic  picture  as  a  food  containing 
a  diminished  amount  of  calcium  and  must  come  into  the  same  class  as 
pseudorachitic  osteoporosis. 

Eecently  an  attempt  has  been  made  to  prove  that  some  of  the  diseases 
of  metabolism  are  due  to  a  disturbance  of  the  function  of  certain  glands 
having  an  internal  secretion.  These  are,  respectively,  the  thyroid,  para- 
thyroid, thymus  and  adrenal  glands.  These  attempts  have  not  been 
successful. 

Finally,  rachitis  has  been  considered  an  infectious  disease.  Schmorl 
has  been  unable  to  isolate  any  organism  to  which  he  could  attribute 
rachitis,  except  in  the  case  of  two  rats  twenty-four  hours  old  with  a 
disease  of  the  bone  which  was  morphologically  similar  to  a  moderately 
severe  rachitis.  These  observations  corresponded  with  those  of  Morpurgo,* 
who  found  a  diplococcus  in  the  bones  of  young  rats  which  were  clinically 
rachitic.  J.  Koch^  believes  that  negative  findings  are  due  to  poor  stain- 
ing methods  and  the  difficulty  of  demonstrating  bacteria  in  bones.  He 
was  able  to  demonstrate  bacteria  both  in  culture  and  section  in  the 
epiphyses  of  ribs  of  children  with  rachitis  who  had  died  in  the  course 
of  measles,  diphtheria,  pertussis,  scarlet  fever,  gastro-enteritis,  etc.  The 
kind  of  bacteria  found  in  his  cases  were  often  different,  and  most  promi- 
nent among  them  were  streptococci,  bacteria  coli,  and  staphylococci.  In 
the  majority  of  these  cases  the  heart  blood  was  sterile  and  the  bacteria 
which  were  found  in  the  epiphyses  were  not  part  of  a  general  infection. 
He  concludes  with  Kassowitz  that  rachitis  is  principally  a  vascular 
change  of  the  epiphyses  and  adds  that  this  change  is  due  to  bacterial 
infection  of  the  part, 

PATHOLOGY 

The  Calcification  of  Bone  in  Rachitis 

Lehnerdt®  summarizes  the  literature  on  this  phase  of  the  subject  from 
seventy  odd  papers,  the  references  for  which  will  not  be  given  in  this 
review  but  may  be  found  in  the  original. 

According  to  Pommer,  all  newly  formed  bone  first  deposits  osteoid 
material  which  later  becomes  calcified.     This  calcification  groes  on  so 


4.  Morpurgo:  Ueber  eine  infectiose  Form  der  Knochenbriichigkeit  bei  weissen 
Ratten.  Verhandl.  d.  Deutsch.  path.  Gesellsch.,  1900,  iii,  40;  Beobachtungen  an 
Serienschnitten  von  osteomalacisclien  iind  rachitischen  Knochen.  Verhandl.  d. 
Deutsch.  path.  Gesellsch.,  1909,  xiii.  51. 

5.  Koch,  J.:  Untersuchungen  iiber  die  Lokalisation  der  Bakterien,  das  Verhal- 
ten  des  Knochenmarkes  und  die  Veranderungen  der  Knochen,  insbesondere  der 
Epiphysen,  tei  Infectionskrankheiten  mit  Bemerkungen  zur  Theorie  der  Rachitis. 
Ztschr.  f.  Hyg.  u.  Infectionskr.,  1911,  Ixix,  436. 

6.  Lehnerdt:  Warum  bleibt  das  rachitische  Knochengewebe  unverkalkt? 
Ergeb.  d.  inn.  Med.  u.  Kinderh.,  1910,  vi,  120. 
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quickly  in  health  that  the  osteoid  layer  remains  thin.  In  rachitis  the 
characteristic  picture  is  one  with  a  broad  osteoid  layer  which  is  the  result 
of  some  interference  with  the  deposit  of  lime  salts. 

Other  writers  believe  that  the  abnormal  amount  of  osteoid  tissue  in 
rachitis  is  due  to  the  fact  that  calcium  has  been  robbed  from  the  bone 
which  was  once  calcified,  and  others  that  all  bone  substance  formed 
during  the  active  or  florid  stage  of  rachitis  was  uncalcified. 

A  calcium  deficit  in  the  bones  in  rachitis  may  be  attributed  theoreti- 
cally to  the  following  causes : 

I.  A  primary  deficit  of  calcium  in  the  food. 

II.  A  secondary  deficit  of  calcium,  there  being  sufiicient  calcium  in 
the  food. 

(a)  It  is  either  not  absorbed  in  sufficient  quantities  for  the  needs  of 
the  growing  bone,  or 

(&)  It  is  absorbed  in  sufficient  quantity  but  is  excreted  again  in 
abnormal  amounts;  and 

(1)  Either  considerable  calcium  is  lost  as  a  result  of  an  abnormal 
digestion,  or 

(2)  A  sufficient  quantity  is  absorbed  into  the  organism,  but  for  some 
reason  cannot  be  used  in  the  bone  and  therefore  is  excreted  again. 

I.     PRIMARY     CALCIUM     DEFICIT 

It  has  long  been  known  that  rachitic  bones  are  poor  in  calcium  and 
on  the  basis  of  this  knowledge  an  attempt  was  made  to  produce  artificial 
rachitis  in  animals  by  feeding  them  food  low  in  calcium.  These  experi- 
ments caused  clinical  changes  similar  to  those  seen  in  rachitis  and  the 
question  came  up  as  to  whether  true  rachitis  was  produced  or  not. 
Chemical  analyses  of  these  bones  showed  that  they  had  a  low  ash  and 
calcium  content.  Stoeltzner  and  Miwa's  experiments  showed  that  these 
changes  were  not  outside  of  physiologic  limits,  and  these  writers  con- 
cluded that  they  had  to  deal  with  a  pseudorachitis  giving  it  the  name 
pseudorachitic  osteoporosis.  These  bones,  as  mentioned  above,  show  a 
low  ash  and  calcium  content,  but  they  do  not  lose  relatively  as  much 
magnesium  as  do  the  bones  of  true  rachitis.  In  the  former  the  loss  of 
phosphoric  acid  goes  hand  in  hand  with  the  loss  of  calcium,  while  in 
the  latter  there  is  relatively  less  phosphorus  lost  than  calcium. 

The  rosary  and  enlargement  of  the  epiphyses  comes  in  all  cases  in 
which  there  is  a  diminution  in  the  deposit  of  calcium.  Such  bones  are 
easily  broken.  Finally,  in  pseudorachitic  osteoporosis  the  abnormally 
broad  zone  of  growth  cannot  be  demonstrated  under  the  microscope  and 
is  always  present  in  true  rachitis.  The  two  diseases  are,  therefore,  best 
differentiated  by  the  pathologist.  On  the  basis  of  these  facts  Lehnerdt 
agrees  with  Stoeltzner  and  Miwa  that  pseudorachitic  osteoporosis  is  a 
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result  of  a  food  containing  a  low  amount  of  calcium,  is  the  physiologic 
reaction  of  an  organism  with  healthy  bones  to  a  calcium-poor  food  and 
that  the  bone  substance  is  qualitatively  normal  and  quantitatively  dimin- 
ished in  amount.  A  deficit  of  calcium  in  the  food,  therefore,  cannot 
cause  true  rachitis. 

Aron^  concludes  that  the  normal  infant  takes  only  as  much  calcium 
from  human  milk  as  it  requires  for  growth.  Some  of  the  cases  in  which 
rachitis  develops  on  human  milk  are  due  to  too  small  a  percentage  of 
calcium  in  the  milk. 

Bahrdt  and  Edelstein^  found  the  average  CaO  in  human  milk  to 
be  0.0426  per  cent.,  while  Schabad''  found  that  the  calcium  content 
of  human  milk  is  greater  at  the  beginning  of  nursing  than  at  the  end, 
and  that  there  is  a  progressive  diminution  in  the  percentage  of  calcium 
during  the  course  of  lactation,  falling  ofE  from  0.045  per  cent,  to  0.031 
per  cent.  The  decrease  is  constant  and  regular  in  some  women  and  in 
others  irregular  and  with  great  variations.  The  average  percentage  of 
calcium  in  human  milk  on  which  healthy  babies  were  fed  is  0.044  per 
cent,  and  rachitic  babies  0.039  per  cent.  Eachitis  is  possible  with  a  large 
percentage  of  calcium  in  the  milk,  even  with  0.055  to  0.088  per  cent. 
The  milks  on  which  children  develop  rachitis  contain  larger  amounts  of 
the  organic  constituents,  for  example,  fat,  than  do  the  milks  of  healthy 
babies.  The  caloric  value  of  the  rachitogenic  milk  is  therefore  higher. 
For  every  100  milk  calories  in  rachitis  there  were  63  mg.  of  calcium  and 
in  health  76.5  mg.  It  is  obvious,  therefore,  that  the  rachitic  baby  must 
either  take  the  required  amount  of  food  calories  containing  too  little 
calcium  or  to  obtain  the  necessary  quota  of  calcium  it  must  take  too  much 
food.  It  is,  according  to  Schabad,  impossible  to  increase  the  amount  of 
calcium  in  human  milk.  He  believes  that  the  clinical  manifestations 
due  to  a  calcium  deficit  in  the  food  are  not  true  rachitis  but  are  pseudo- 
rachitic  osteoporosis. 

II.     SECOXDARY    CALCIUM    DEFICIT 

Sufficient  proof  has  not  been  obtained  from  complete  metabolism 
experiments  to  warrant  the  conclusion  that  a  decrease  in  the  retention 
of  calcium  is  responsible  for  its  decreased  absorption.  Either  the  gastro- 
intestinal canal  must  be  in  such  a  condition  that  there  is  an  increased 
excretion  of  calcium  or  the  newly  formed  bone  is  in  such  condition  that, 
during  the  active  stages  of  rachitis,  the  calcium  which  has  alreadv  been 


7.  Aron :    Kalkbedarf  und   Kalkaufnahme  beim   Sauglinp  und   die   Bedeutung 
des  Kalkes  fiir  die  Aetiologie  der  Eachitis.     Biochem.  Ztschr.,  1908,  xii,  28. 

8.  Bahrdt   and   Edelstein:    Das   Kalkangebot   in   der    Frauenmilch.  Jahrb.   f. 
Kinderh.,   1910.  Ixxii,  Siippl.,  p.   16. 

9.  Schabad:    Dor  Kalkgehalt  der  Fraiienmilch.   Zur  Frage  der  ungeniigenden 
Kalkzufuhr  als  Ursache  der  Rachitis.    Jahrb.  f.  Kinderh.,  1911,  Ixxiv,  511. 
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absorbed  into  the  body  cannot  be  deposited  in  the  normal  manner  and 
is  therefore  reexcreted  into  the  intestine. 

Birk^"  and  Eothberg  found  that  there  was  a  negative  calciuro  balance 
(i.  e.,  more  calcium  was  excreted  from  the  body  than  was  ingested  in  the 
food)  in  those  cases  in  which  there  were  large  amounts  of  fat  in  the  food. 
In  their  whole  milk  experiments  the  ash  balance  was  always  negative, 
this  being  more  marked  in  young  children,  and  both  these  writers  con- 
cluded that  milk-fat  had  an  unfavorable  influence  on  the  retention  of  ash, 
more  especially  calcium  and  magnesium.  They  believed,  furthermore, 
that  there  was  first  an  excess  of  fatty  acids  in  the  intestine  and  that  these 
fatty  acids  withdrew  the  salts  (among  them  calcium)  from  the  body  to 
form  soaps.  The  calcium  retention  increased  as  the  soap  formation 
decreased.  Birk  concluded  that  rachitis  was  due  to  a  primary  disturbance 
of  digestion.  Lehnerdt  considers  that  this  conclusion  is  not  based  on 
sufficient  proof,  especially  because  the  fatty  acids  can  combine  with  only 
relatively  small  amounts  of  the  alkaline  salts.  Bahrdt"  considers  that 
there  were  more  bases  excreted  by  the  rachitic  children  reported  by  Birk, 
than  could  be  combined  with  the  soaps  present.  Freund^-  found  that 
with  an  increase  of  fat  and  the  formation  of  soap  stools  there  was  no 
diminution  in  the  calcium  balance. 

Birk^^  performed  a  series  of  experiments  on  two  healthy  and  two 
rachitic  children  to  see  if  cod-liver  oil  had  an  unfavorable  action  on  the 
digestion  of  fat  and  caused  demineralization  of  the  body.  The  action  of 
the  cod-liver  oil  and  phosphorus  caused  a  doubtful  negative  mineral 
balance  to  improve  in  the  two  rachitic  children  and  had  no  effect  on  the 
healthy  children  because  they  retained  only  as  much  mineral  salts  as 
they  needed  in  growth.  The  absolute  amount  of  soaps  in  the  stools  of 
the  rachitic  children  was  considerably  larger  than  that  in  the  stools  of 
the  healthy  children,  while  the  percentage  of  soap  in  the  stools  of  the 
rachitic  children  was  reduced.  Freund^^  commented  on  the  fact  that  the 
absolute  amount  of  soap  in  the  stools  of  the  healthy  children  was  the 
same  before  and  after  the  administration  of  phosphorus  and  cod-liver 
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oil  and  that  in  the  rachitic  children  there  was  a  lower  percentage  of  soap 
and  a  larger  amount  of  neutral  fat  and  fatty  acids  when  using  phosphorus 
and  cod-liver  oil.  If  the  soaps  were  responsible  for  the  loss  of  calcium 
in  rachitis  the  condition  would  be  similar  to  that  produced  in  animals 
and  there  would  result  not  rachitis  but  pseudorachitie  osteoporosis. 

Lehnerdt  apparently  considers  the  following  hypothesis  of  Stoeltzner 
most  plausible  —  that  the  newly  formed  bone  remains  uncalcified  because 
it  is  not  in  condition  to  impregnate  itself  with  the  calcium  which  is 
brought  to  it  in  the  body  fluids.  When  the  calcium  is  rejected  by  the 
bone  it  must  be  excreted  and  returned  to  the  intestine,  where  it  combines 
with  the  fatty  acids  to  form  soaps.  If  this  is  true,  calcium  is  the  cause 
of  the  excessive  formation  of  soaps  instead  of  being  a  result  of  an 
abnormal  fat  digestion. 

The  acid  theory  of  the  pathogenesis  of  rachitis  is  without  foundation 
because  animals  fed  on  acids  do  not  develop  rachitis  and  there  is  no 
diminution  in  the  alkalinity  of  the  blood. 

Stoeltzner's^'  theory  that  the  bone  in  rachitis  is  unable  to  deposit 
calcium  in  the  normal  manner  is  developed  as  follows:  There  are  three 
stages  in  the  development  of  bone:  (1)  the  osteoid,  in  which  the  bone 
does  not  possess  the  power  of  depositing  salts:  (2)  the  potential,  in  which 
it  obtains  the  power,  and  (3)  the  actual,  in  which  calcium  is  deposited. 
If  there  is  too  little  calcium  in  the  food  the  stages  progress  in  a  normal 
manner  except  that  the  advance  from  the  potential  to  the  actual  stage  of 
deposited  calcium  should  not  take  place  because  of  the  lack  of  calcium, 
and  one  should  find  abnormal  amounts  of  osteoid  tissue.  This,  however, 
is  not  the  case.  The  old  bone,  which  has  already  calcified,  gives  up  its 
calcium  to  the  new  bone  and  the  new  bone  continues  to  develop  in  the 
normal  manner,  passing  from  the  potential  to  the  actual  stage.  Thus  the 
newly  formed  bone  is  constructed  at  the  expense  of  the  old  bone  because 
there  is  not  enough  calcium  at  hand  to  supply  all  the  demands  of  the 
growing  skeleton.  The  abnormally  broad  zone  of  osteoid  tissue  of  true 
rachitis  is  not  seen  in  experimental  rachitis  (pseudorachitie  osteoporosis) 
because  there  is  merely  a  deficit  of  calcium  in  the  food,  and  not  a  con- 
dition which  makes  it  impossible  to  deposit  calcium. 

Lehnerdt^*  experimented  with  animals  and  found  by  substituting 
strontium  for  calcium  in  the  food,  that  bone  changes  only  came  when 
there  was  a  deficit  of  calcium.    The  severity  of  strontium  pseudorachitis 
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depends  on  the  amount  of  the  deficit.  This  condition  is  rapidly  cured 
when  calcium  is  again  given  in  the  food.  Lehnerdt  concludes,  as  a  result 
of  his  own  observations,  that  true  rachitis  is  in  all  probability  a  dis- 
turbance of  the  intermediary  metabolism  and  he  considers  that  "domesti- 
cation" plays  an  important  role  in  the  subject.  Eachitis  is  not  a  disease 
of  the  free^,  wild  animal,  but  is  often  found  in  animals  confined  in 
zoological  gardens.  Similarly  the  children  of  a  pastoral  race  are  apt  to 
develop  it  when  confined  to  a  city. 

V.  Hausemann^^  considered  that  it  resulted  from  too  little  air  and 
activity.  For  example,  those  children  born  in  the  fall  who  are  necessarily 
housed  all  winter  in  bad  quarters  and  with  poor  ventilation  had  rachitis 
more  frequently  than  children  born  in  the  spring  and  living  under  the 
same  circumstances.  SchmorP  found  that  in  a  great  majority  the  disease 
commenced  between  the  months  of  November  and  March.  Thev  tend  to 
cure  spontaneously  during  the  summer  months  and  to  relapse  in  the  fall. 
Ebbell's^^  attention  was  attracted  to  the  question  of  why  rachitis  is  a 
relatively  rare  disease  in  the  tropics.  A  study  of  its  geographical  distri- 
bution shows  that  it  increases  in  frequency  the  greater  the  distance  from 
the  equator,  irrespective  of  race.  He  concludes  that  rachitis  is  the  result 
of  lack  of  light.  This  assumption  was  apparently  confirmed  by  some 
experiments  on  animals  and  plants  which  were  deprived  of  light  and  in 
which  deformities  developed.  He  thinks  that  the  ultraviolet  ray  is 
particularly  important  and  points  out  that  this  ray  is  partially  arrested  by 
window  glass.  Therefore  children  kept  in  the  house  are  deprived  of  the 
ultraviolet  ray  in  particular.  Sittler^^  believes  that  it  is  a  true  disturbance 
of  digestion  which  is  caused  in  part  by  unhygienic  surroundings,  more 
especially  during  the  winter  months.  Czerny^°  defines  rachitis  as  a  con- 
genital constitutional  anomaly  whose  most  prominent  symptom  is  the 
change  in  the  bones  and  cartilages.  There  is  evidently  a  general 
disturbance  of  nutrition  affecting  the  bones  and  inducing  s3'mptoms  on 
the  part  of  the  nervous  system.  HutineP^  regards  a  quantitative  modifi- 
cation of  the  bone-marrow  as  the  essential  feature  of  rachitis.  He  thinks 
that  the  qualitative  changes  are  similar  to  those  encountered  in  ordinary 
infections ;  but  the  remarkable  proliferation  of  the  bone-marrow  seems  to 
be  specific  for  rachitis.     Marfan^^  says  that  one  must  admit  that  all 
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rachitis  carry  a  focus  of  infection  or  chronic  intoxication.  Eachitis  does 
not  act  like  a  special  sinde  disease  but  a  syndrome  in  which  bony 
deformity  is  the  most  prominent  symptom. 

The  work  of  Schabad  and  his  pupils  on  rachitis  has  been  prominent 
in  medical  literature  and  has  added  much  to  our  Imowledge  of  normal  and 
diseased  bone.  He-^  found  that  the  dried  bones  of  the  newly  born  infant 
contained  60  to  65  per  cent,  of  ash  and  40  to  45  per  cent,  of  organic 
material.  The  amount  of  ash  in  the  bone  varies  from  birth  onward;  at 
first  the  ash  increases  and  at  the  second  year  decreases  to  59  to  55  per 
cent,  and  during  this  time  there  is  a  corresponding  increase  in  the  organic 
material.  The  ash  begins  to  increase  at  the  end  of  the  second  year  up  to 
the  adult  68  per  cent,  of  the  dried  bone  substance.  The  percentage  of 
water  in  rachitic  bone  is  higher  and  the  percentage  of  dry  substance  is 
lower  than  in  healthy  bone.  The  relation  of  ash  to  organic  matter  is 
20 :  80  in  rachitic  bone  and  60 :  40  in  healthy  bone.  Krasnogorski-*  also 
found  a  high  water  content  in  racliitic  bones  with  a  mineral  content  of 
one-half  the  normal.  The  calcium  and  magnesium  were  especially  reduced. 
These  facts  left  no  doubt  in  the  author's  mind  that  the  large  amount  of 
water  in  rachitic  bones  stands  in  causal  relation  to  the  poverty  of  calcium 
ions.  The  disturbance  of  the  intracellular  calcium  metabolism  must 
change  the  water  content  of  the  organism  and  have  a  powerful  influence 
over  the  entrance  of  water  into  the  organism.  Under  this  influence  the 
hyaline  substance  of  the  bone  absorbs  water  and  there  results  the  clinical 
enlargement  of  the  epiphyses  of  rachitis.  Gassmann-'*  concludes  as  a 
result  of  his  analyses  of  healthy  and  rachitic  bones  that  the  complex  salt 
(Ca,(P04)2)3CaC03  is  the  same  in  both  instances.  Potassium,  sodium 
and  chlorin  are  the  same  in  both  but  magnesium  is  increased  from  0.50 
per  cent,  in  normal  bone  to  0.53  to  0.74  per  cent,  in  rachitic  bones.  He 
concludes,  therefore,  that  magnesium  plays  an  important  part  in  the 
pathology  of  the  disease. 

Schabad-"  reports  further  that  the  weight  of  the  skeleton  during  the 
first  year  of  life  is  16  per  cent,  of  the  body  weight.  The  calcium  content 
of  the  skeleton  is  1.25  per  cent,  of  the  body  weight  and  7.7  per  cent,  of 
the  skeletal  weight.  The  greatest  deposit  of  calcium  takes  place  during 
the  period  of  greatest  growth,  i.  e.,  in  a  breast-fed  baby  between  the  second 
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and  fourth  months,  and  in  a  bottle-fed  baby  between  the  second  and  sixth 
months.  The  calcium  retention  of  a  baby  taking  human  milk  may  be 
as  high  as  70  per  cent,  of  the  intake  and  one  taking  cows'  milk  30  per 
cent.  Although  the  calcium  content  of  cows'  milk  is  four  times  greater 
than  that  of  human  milk,  the  calcium  needs  during  the  period  of  greatest 
growth  can  only  be  furnished  by  two-thirds  milk  or  richer,  because  the 
assimilation  of  cows'  milk  is  two  and  one-half  times  poorer  than  human 
milk.  A  baby  may  take  human  milk  containing  deficient  calcium  for 
three  months'  time  without  any  symptoms  of  rachitis,  and  therefore  the 
connection  between  a  low  percentage  of  calcium  in  the  food  and  rachitis 
is  not  established.  Eachitis,  on  the  other  hand,  may  develop  in  a  baby 
taking  human  milk  containing  the  normal  or  a  diminished  amount  of 
calcium.  He  agrees  with  Stoeltzner  that  experimental  rachitis  caused  by 
feeding  animals  a  calcium-poor  food  is  clinically,  anatomically  and  chem- 
ically indistinguishable  from  spontaneous  rachitis,  but  that  histologically 
it  is  characterized  as  a  pseudorachitic  osteoporosis.  Furthermore,  it  is 
probable  that  in  man  there  is  a  condition  other  than  rachitis  in  which  a 
deficient  amount  of  calcium  in  the  food  causes  a  pseudorachitis  which 
cannot  be  differentiated  clinically  from  rachitis,  but  which  has  the 
characteristics  of  pseudorachitis. 

In  acute  rachitis-^  and  during  the  early  or  florid  stage  of  the  disease 
the  calcium  balance  is  either  diminished  or  negative,  and  as  the  disease 
progresses  and  becomes  well  developed  the  calcium  balance  is  either  below 
normal  or  within  normal  limits.  When  convalescence  commences  there 
is  increased  retention  of  calcium  which  shows  itself  earlier  than  does 
clinical  improvement.  During  this  latter  period  two  to  three  times  more 
calcium  is  retained  than  is  normal  and  when  the  cure  is  complete  the 
calcium  retention  again  becomes  normal. 

The  increased  excretion  of  calcium  in  progressive  or  florid  rachitis 
goes  on  exclusively  through  the  intestines  and  at  the  same  time  there  is 
less  calcium  than  usual  excreted  through  the  urine.  Dibbelt^^  obtained 
the  same  results  and  believes  that  this  is  evidence  against  the  theories  of 
increased  resorption  of  calcium  from  the  bones  or  of  inability  of  the 
rachitic  osteoid  tissue  to  take  up  calcium,  because,  according  to  him,  they 
are  not  compatible  with  the  decreased  absorption  of  calcium  in  the  urine. 
In  either  of  these  condition  the  urinary  calcium  should  be  increased. 
Schabad  interprets  these  findings  as  evidence  against  the  acid  theory 
of  rachitis. 
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The  relation  between  calcium  and  phosphorus  was  then  studied  by 
Schabad=^«  and  he  found  that  there  was  an  increased  excretion  of  phos- 
phorus as  well  as  calcium  in  the  acute  stage  of  rachitis.     There  was 
relatively  so  much  phosphorus  excreted  that  it  could  not  all  have  come 
from  the  bone  and  presumably  was  lost  from  the  phosi.horus-rich  nervous 
system.    The  relation  between  the  phosphorus  in  the  urine  and  feces  in 
nurslings  is  80:  20  in  health  and  65 :  35  in  rachitis;  and  in  the  bottle-fed 
baby  60 :  40  in  health  and  40-44  :  60-56  in  rachitis.    During  convalescence 
from  rachitis  the  total  excretion  of  phosphorus  is  lower  than  normal  and 
the  relation  between  the  phosphorus  in  the  urine  and  the  feces  returns  to 
the   normal    figures.     The    following   connection    has    been    established 
between  the  calcium  and  phosphorus  excretion :  An  increased  excretion 
of  calcium  causes  a  greater  retention  of  phosphoru?,  and  vice  versa.    The 
great  loss  of  phosphorus  is  important  in  the  disease  and  may  explain  the 
nervous  symptoms.     Birk  and  Orglcr^"  found  that  a  disturbance  of  the 
calcium  metabolism   may  be  present  quite  a  while  before  the  clinical 
appearance   of   rachitis.      Orgler^i   criticizes   Schabad's   deductions   and 
does  not  consider  them  free  from  error.    In  one  instance  he  was  able  to 
increase  the  calcium  retention  by  changing  the  quality  of  the  food,  and 
in  another  instance  an  increase  in  the  amount  of  calcium  in  the  food  did 
not  influence  the  calcium  retention  at  all.    Orgler  believes  that  there  are 
two  important  conditions  which  regulate  the  assimilation  of  calcium: 
(1)  the  power  of  the  body  to  assimilate  it,  which  depends  on  the  inter- 
mediary metabolism  concerning  which  we  know  nothing;  and   (2)   the 
composition  of  the  food.     Aschenheim  and  Kaumheimer^^  examined  the 
muscles  of  eight  children  with  rachitis  and  three  without  rachitis  and 
found  that  in  all  cases  of  rachitis  there  was  a  diminution  in  the  amount 
of  calcium  which  apparently  corresponded  with  the  severity  of  the  disease. 
Binges  found  excessive  thinning  of  the  muscle  fibers  with  loss  of  striation 
accompanied  by  an  increase  of  the  muscle-cell  nuclei  without  interstitial 
infiltration.     He  found  these  changes  less  marked  in  milder  forms  of 
rachitis   and  never   found  the  same  condition   in   the   control   muscles 
examined. 
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Findlay^*  examined  the  blood  in  rachitis  and  summarized  his  findings 
as  follows :  In  active  and  uncomplicated  rickets  anemia  is  not  the  rule  but 
is  to  be  regarded  as  exceptional,  and  when  it  occurs  is  due  to  adve/ititious 
causes.  On  the  contrary,  the  amount  of  hemoglobin  and  the  number  of 
red  cells  in  rachitic  children  in  the  series  examined  are  notably  in  excess 
of  the  normal  average.  The  red  blood  corpuscles,  as  a  rule,  vary  more  in 
size  than  in  normal  individuals  of  similar  ages,  but  otherwise  there  is  no 
abnormality.  The  nucleated  red  cells,  polychromatophils  and  myelocytes 
are  of  the  rarest  occurrence.  In  rickety  subjects  there  is  little  character- 
istic change  as  far  as  the  leukocytes  are  concerned.  They  may  be  normal, 
slightly  increased,  or  even  diminished  in  number.  The  mononuclears 
more  frequently  than  the  polynuclears  show  an  absolute  increase  in  the 
number  per  cubic  millimeter. 

TREATMENT 

Kassowitz^^  first  recommended  phosphorus  in  the  treatment  of  rachitis. 
His  original  prescription,  known  as  phosphorlebertan  (phosphori  0.01, 
ol.  jecor  aselli,  ad  250),  still  holds  first  place  in  Germany  in  the  treatment 
of  rachitis.  KisseP®  found  in  his  experiments  on  animals  that  phosphorus 
had  absolutely  no  effect  on  the  skeletal  system,  and  concluded  that  there 
was  no  ground  for  its  use.  Despite  this  report  phosphorus  continues  to 
be  used  and  many  experiments  have  been  performed  to  prove  its  eflficiency. 

Birk^^  and  Schabad^^  both  concluded  that  phosphorus  in  therapeutic 
doses  does  not  affect  the  calcium  metabolism  in  healthy  children.  Such 
children  take  only  as  much  phosphorus  as  they  need  for  growth  regardless 
of  the  amount  in  the  food.  In  rachitis  cod-liver  oil  increases  the  retention 
of  phosphorus  and  calcium  and  this  action  is  intensified  by  the  addition 
of  phosphorus  to  the  oil.^^  The  increased  retention  of  calcium  starts  three 
to  five  days  after  giving  phosphorus  and  gradually  diminishes  until  at  the 
end  of  two  months  it  is  again  normal.  This  depends  on  the  increased 
absorption  and  decreased  excretion  through  the  urine  and  feces.  The 
question  now  comes  up  as  to  whether  oils  as  such  in  combination  with 


34.  Findlay:  The  Blood  in  Rickets.  Lancet,  London,  1909,  i,  1164. 

35.  Kassowitz:  Die  Pliosphorbehandlung  der  Rachitis.  Ztschr.  f.  klin.  Med., 
1883-4,  vii,   36. 

36.  Kissel:  Ueber  die  pathologisch-anatomischen  Veranderungen  in  den  Knochen 
wachsender  Tiere  tinter  dem  Einfluss  minimaler  Phosphordosen.  Virchow's  Arch, 
f.  path.  Anat.,  1896,  cxliv,  94. 

37.  Birk:  Untersuchungen  iiber  den  Einfluss  des  Phosphorlebertrans,  etc.  Mo- 
natschr.  f.  Kinderh.,  1908-09,  vii,  450. 

38.  Schabad:  Der  Phosphor  in  der  Therapie  der  Rachitis.  Der  Einfluss  des 
Phosphors  auf  den  Kalkstoffwechsel  bei  rachitischen  und  gesunden  Kindern. 
Ztschr.  f.  klin.  Med.,  1909,  Ixvii,  454. 

39.  Schabad:  Die  Behandlung  der  Rachitis  mit  Lebertran,  Phosphor  und  Kalk. 
Ztschr.  f.  klin.  Med.,  1909,  Ixviii,  94. 


PROGRESS    IN     PEDIATRICS  123 

phosphorus  have  a  therapeutic  action  on  rachitis.  Schabad*°  investigated 
the  action  of  phosphorus,  cod-liver  oil  and  "sesamol"  on  the  metabolism 
of  calcium,  phosphorus,  fat  and  nitrogen  and  found  that  "sesamol"  and 
phosphorus  did  not  help  rachitis,  while  cod-liver  oil  plus  phosphorus 
increased  the  retention  of  phosphorus  and  calcium  and  the  absorption  of 
fat  and  nitrogen.  Schabad  and  Sorochowitsch^^  used  lipanin,  i.  e.,  olive 
a  substitute  for  cod-liver  oil,  which  was  supposed  to  be  easil}'  absorbed 
because  it  contained  free  fatty  acids.  They  concluded  from  their  metab- 
olism experiments  that  lipanin  and  olive  oil  increase  the  absorption  of 
nitrogen  and  fat  but  that  lipanin  has  no  advantage  over  olive  oil.  Lipanin 
does  not  increase  the  retention  of  calcium  in  rachitis  and  is  therefore  not 
as  good  as  cod-liver  oil  in  the  treatment  of  rachitis.  They  say  in  their 
most  recent  article*^  that  sometimes  phosphorus  and  cod-liver  oil  does 
not  have  a  favorable  action  on  the  retention  of  calcium  in  rachitis,  espe- 
cially if  the  disease  is  not  approaching  a  convalescence.  At  other  times 
they  have  a  favorable  action  on  the  calcium  retention.  They  experimented 
with  various  other  salts  combined  with  cod-liver  oil  and  found  that  a 
calcium  acetate  cod-liver  oil  had  the  most  favorable  action  on  rachitis 
because  it  contained  much  more  calcium. 

Most  recently  Caroline  Towles**  did  a  series  of  metabolism  experi- 
ments in  von  Pirquet's  clinic  in  Breslau  and  was  unable  to  demonstrate 
that  phosphorus  cod-liver  oil  had  any  action  at  all  on  acute  rachitis.  The 
most  recent  work  of  Towles  and  Schabad  and  Sorochowitsch  indicates, 
therefore,  that  phosphorus  cod-liver  oil  may  not  have  any  therapeutic 
action  in  the  treatment  of  acute  rachitis. 
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llll';    1  SK    OF    A    SIMI'LK    hi  (H)i:.\AL    (  A'lll  KTEli    IN    TJIK 

l)lA(i.\()SIS      AM)       ll.'KA'IMKXT      OK      CERTAIN 

CASES    OF    \().MI'll\(i     F\     LXFANTS* 

ALKIIKI)    1-.    IIKSS.    M.l). 

M.\V     VOUK 

Some  iiKiiitlis  a;;()  I  (Icsi  rilxMl  in  Ihc  pji^cs  of  this  joiiriial'  a  duodenal 
tube  I'or  infants.  'Iliis  tube  was  iiitroikiced  Ijy  nioiitli  into  tbe  stomach, 
and  then  ])asscd  througli  the  pxdoriH  into  tlic  small  intestine.  This 
rt^sull  was  icadilv  aeeomi)lislied.  the  tube  takini:'  about  oiic-liaH'  hour  to 
pass  the  |)vb)i-us.  The  radioijraphs  whieh  aceompanicfl  this  article  sliowed 
conclusively  that  the  end  of  the  tul>e  lay  in  the  duodenum,  and  was  not 
merely  curled  on  itself  -witliin  tbe  stomacb  cavity.  This  duodenal  tube, 
in  brief,  consisted  of  soft  rubber  tubin*;  with  a  silver-jjlated.  perforated 
leaden  l)all  at  the  end,  and  was  a  modification  of  the  Gross  duodenal  tube 
used  for  adults.  By  means  of  this  simple  device,  I  was  able,  after  some 
practice,  to  gain  access  to  tlie  duodenum  in  infants  in  almost  every 
instance,  and  gradually  ac(|uired  increas(Ml  facility  in  its  u^c  This  was, 
I  believe,  tbe  fii'st  conclusive  ju-oof  that  the  intestine  could  lie  icached 
by  this  loute  in  infancy.  Tlie  principle  involved  in  this  uiani|)ulalion 
was  tbat  of  giavity.  carrying  tbe  leaden  ball  to  tbe  pyloi'us.  aided  by  tbe 
onwai'd  movement  of  pefTstalsis,  wliicli  swe|)t  tbe  ball  through  the  pyloric 
ling,  and  thence  into  the  intestine.  Although  this  tube  served  its  purpose, 
T  liave  laid  it  aside  for  one  which  is  simjiler,  as  well  as  more  serviceable, 
and  which  has  affoided  me  a  ready  means  of  studying  the  functior)s  of 
the  stomacli  and   intestines  fidiii  a  new  point  of  view. 

Tn  the  course  of  my  e.\|)eriments  it  occurred  to  me  to  try  whether  I 
could  obtain  the  same  result  l)y  making  use  of  the  ordinary  soft  rubljcr 
Nelaton  catheter,  which  is  used  so  fref)uently  in  infants  and  in  adults  for 
the  ])ur])Oses  of  lavage  and  feeding.  To  my  gratification  an<l  surprise  I 
found  that  this  simple  instrument  can  be  passed  readily  from  the  stomach 

*Fr()ni  the  IJcseaicli   Lahoratoix .  Board  of  Hoaltli.  X«'\v   \'<iik  City. 

'Kead  at  tlie  nieetiiifr  of  tlie  New  York  Acadi-niy  of  ^R-diciiie.  Pediatric  Sec- 
tion, Dec.   14.   mil. 

1.  Hess.  A.  F. :  A  Duodtnal  Tub.?  for  fiifants.  Am.  .Tour.  Drs.  Child..  May, 
1911,  p.  360. 
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into  the  (luodenuni.  Jt  is  indeed  interesting  and  instructive  to  retlect 
on  the  fact  that  this  catheter,  whicli  was  introduced  into  the  realm  of 
pediatrics  by  Epstein  in   1S80  for  the  purpose  of  gastric  feeding  and 


Fig.  1. — View  from  posterior  showing  catheter  well  within  the'  duodenum. 
Note  the  sharp  turn  to  the  left,  to  the  fundus,  which  tlie  catheter  invariably 
takes  on  entering  the  stomach. 

investigation,  has,  in  these  many  years,  never  been  seriously  thougiit  of 
in  connection  with  the  diagnosis  and  treatment  of  ])vlo]'ie  conditions  and 
of  intestinal  disturbances,  subjects  wliicli  liave  l)een  considered  of  ])i-iinarv 
importance  during  this  long  period. 
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Durinir  tlu'  past  IVw  iiutiitlis  I  liavi-  made  use  of  this  catheter,  wliich 
inav  ill  this  connection  1)('  termed  an  •'infant  ilu<i(h'nai  catheter. ""  for 
these  purposes  on  more  than  '-^00  infants  of  various  aj^es.  sutVerinir  from 
a  great  varietv  of  disorder-,  and  can  at  this  time  si)eak  witli  conlicU'iice 
of  its  pra<ticahility  in  this  (onneclion. 

In    order    to   demonstiale    hevond    all    do\il>t    that    the  catheter   iiains 


l-'i<r.    1. — \'if\v   finiii    Ihf   Milter 


It    a    (llin,l.-ii;ll    ciltlicti  r    ilcc|)    ill    tilt-    (lllDilcllimi. 


access  to  tiie  duodenum,  I  liave  once  moiv  resoited  to  radio*iraphic  ])ic- 
tnres  (Figs.  1  to  4),  criteria  whicli  are  least  open  to  (hniht,  and  which 
have  enahled  me  to  prove  this  point  conclusively.  From  these  pictures, 
for  whicli  T  take  pleasure  in  thanking  Dr.  Hirsch.  it  will  he  seen  that 
the  tuhe  is  well  within  the  intestine:  in  fact,  in  one  instance,  seems  to 
have  passwl  even  hevond  the  confines  of  the  duodenum.  It  will  be  noted 
also  that  the  catheter  does  not  take  a  direct  course  from  the  cardiac  end 


13G 


AMUinCAX    JOLRyAL    OF    DfSEAi^ES    OF    CHILDREN 


of  the  stomach  to  the  pylorus,  but  that  just  as  in  tlie  case  of  the  duodenal 
tube,  wliich  I  previously  described,  the  catheter  on  entering  the  stomach 
cavity  makes  a  sharji  bend  to  the  left  to  the  fundus,  and  then  turns  on 


Fig.    3. — View    from    posterior.      Uuodenal    feedin<i'    of    .S-nioiitlis-old    infant; 
stomach  empty;  bismuth-mi li<  mixtnre  in  coils  of  intestine. 

itself  to  the  right  to  reach  the  pyloric  opening,  'i'liis  has  been  the  course 
followed  in  all  radiographs  which  1  have  bad  taken,  citln'i'  of  this  catheter 
or  of  its  predecessor,  the  duodenal  tube.  Tbis  novel  and  unexpect^^d 
picture  controverts  the  assumption  which  1  first  considered,  to  explain  ihe 
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ease  witli  uiiieli  I  was  able  in  infants  to  reach  tlie  pvloius.  It  sIkiw.s 
that  this  success  cannot  be  atti'ibuted  to  the  vertical  position  of  the 
stomach    in   infancy,  nor  to  the   fact  that  the  tiihi- oi'  c-ithctcr  follows  aii 


I'ig.   4. — Duodenal    feeding.      .M.   ('..   !)  niontlis  old.      Catlieter   and   bisiiiutli    in 
the  duodeiiuni:   stunuu-li  empty.     View  from  llie  posterior. 

almost  vertical  course  in  its  route  to  the  sjuall  intestine,  and  lias  led 
me  to  attrilmte  the  success  of  the  procedure  rather  to  the  diminutive  size 
of  the  stomach  cavity,  and  also  perhaps  to  a  relative  lack  of  tonicity  of 
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the  pyloric  ring.  This  explanation  gains  added  weight  from  the  fact 
that  a  catheter  of  this  kind  cannot  he  nsed  for  this  purpose  in  the  adult, 
in  wliom  th.e  stomach  is  lai'ge,  and  the  tnhe  wanders  far  from  th'^  pyloric 
opening. 

TECHNIC 

It  is  diificult  to  descrihe  the  method  (vf  use  of  this  simjile  instrument, 
for  like  all  other  instruments,  even  ot  a  simple  nature,  its  use  can  he 
learned  only  with  some  practice,  and  the  descriptions  are  far  more  com- 
plicated than  the  procedure  would  warrant.  For  the  purpose  an  ordinary 
Xo.  15  (F.)  soft  ruhher  cathetei'  should  l)e  employed,  preferably  one  with 
a  large  eye;  if  the  baby  is  very  small,  under  a  month  of  age,  a  No.  11  (F.) 
catheter  should  be  made  use  of.  Before  beginning  we  should  designate 
points  20,  25  and  30  em.  distant  from  the  eye.  This  can  be  done  by 
means  of  ])en  and  ink.  These  mai'kings  aUow  us  to  take  our  bearings 
while  introducing  the  catheter,  and  as  long  as  it  is  in  place.  The  catheter 
is  now  ready  for  use.  'J'he  only  other  instrument  necessary  is  an  aspirator ; 
for  this  purpose  either  the  same  aspirating  bidh  which  1  described  in  my 
previous  article  may  he  used,  or  an  ordinary  aspirating  syringe.  The 
instrument  is  now  com])lete.  The  physician,  therefore,  general! v  has  an 
infant  duodenal  catheter  at  hand,  and  ner(ls  hut  to  acquaint  himself 
with  its  use.- 

The  catheter  is  passed  in  the  same  way  as  the  ordinaiy  stomach  tiilie. 
that  is  to  say.  it  is  lubricated  with  water,  intiodueed  into  the  mouth,  and 
without  the  aid  of  the  finger  is  rapidly  pushed  (hiwn  the  jjharynx  and 
esophagus  into  the  stomach.  It  has  seeuu'd  iuiuialeiial  to  nu'  wheiher 
the  hahv  is  held  in  the  sitting  position,  oi'  lies  on  its  hack,  or  on  the  side. 
I  have  generally  had  it  placed  on  its  hack  with  the  arms  bound  snugly 
to  its  side  by  means  of  a  towel,  in  a  hahy  2  months  old,  for  example. 
when  tlie  20  cm.  mark  is  aliout  3  ov  4  cm.  from  the  gums,  the  contents 
of  the  stomach  begin  to  he  evacuated.  This  food  is  generally  acid,  and 
luav  contain  free  hydrochloric  acid,  as  shown  by  it<  reaction  to  congo 
]ia])ei\  if  the  feeding  has  been  given  soiue  hours  pi'eviously.  After  the 
stomach   is  em])ty.  if  we   insert  the  catheter  gently  a    little  fuither.  we 


2.  Altliouoli  a  servic'e;il)le  iiistiimient  cnu  lie  |irci);ivc(l  in  tliis  way  hy  anyliody 
wisliiii*;'  to  make  use  <if  one.  and  a  gi'eat  deal  of  my  work  was  carried  out  by 
means  of  a  catlieter  wliieli  I  liappened  to  liave  on  liand,  nevertheless  a  catheter 
with  two  eyes  at  the  tij),  of  exceptional  length,  and  carefully  marked,  has  addi- 
lioiial  advantages.  The  use  of  the  bulb  instead  of  an  ordinary  aspirating  syringe 
has  decided  advantages,  the  greatest  is  that  in  aspirating  through  the  bulb  by 
means  of  the  mouth  one  can  in  this  way  appreciate  the  amount  of  resistance 
offered  by  the  stomach,  or  intestine,  and  tlnis  gain  valuable  information  as  to 
the  whereabouts  of  the  end  of  the  catheter.  I  should  by  all  means  urge  anyone 
who  intends  to  use  this  method  frequently  to  make  use  of  an  aspirating  bulb. 
The  bulbs  and  the  infant  duodenal  catheters  may  be  o])tained  of  Tiemann  &  Co., 
New  Yoik. 
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sliall  find  IK)  ivsistaiici'  until  the  "^n  t-m.  mark  is  ait(tiit  at  tlic  iiniiis. 
wiicn  a  sense  of  obslnictinii  may  he  t't-lt,  and  the  infant  may  ^air,  dnt' 
tit  tile  contact  of  tlie  end  of  (lie  tnlie  with  the  pylorns.  W'hih-  there  is 
pi^'^ini;  or  (Tyiiiir,  acconii>anied  liy  forced  exjiiration.  tlie  tnhe  slinnhl 
never  he  advanceil.  for  at  this  lini'-  the  |iyhtric  \alvc.  and  indeed  the 
cardia  as  well,  is  i-onstrieted  and  prevents  fnrther  passage.  If  we  push 
on  a  little  nntil  we  reach  the  2.")  cm.  mark,  we  sliall  in  most  cases  hv  this 
sim|»lc  means  ha\('  Liained  access  to  the  dnodennm.  Indeed  I  have  no 
donht.  and  a  recent  pernsal  of  the  literatnre  has  conlirmed  me  in  this 
opinion,  that  many  have  ri'ached  the  intestine  when  they  wished  merely 
to  enter  the  stomach,  and  I  helievc  that  iiiimei-ons  i-ep(M'ts  which  aic 
supposed  to  reeoi'd  the  cajiacity  of  the  stomach,  or  to  describe  the  natnre 
of  its  contents,  in  reality  eoinhine  data  of  tlie  contents  of  this  viscns 
and  that  of  the  upper  part  of  the  snmll  intestine  as  well.  When  we 
I'onsider  also  that  ])ressnre  of  tlie  tip  of  the  catheter  on  the  pyloi-us  at 
times  causes  the  |)ylnric  \  iKc  to  allow  duodiMial  contents  to  ])ass  into 
the  stomach,  there  is  further  reason  foi  Ixdiev  ini;-  that  en-ors  have  cre])t  in. 

Xatnrally,  the  first  question  is  "How  do  we  know  that  we  have  reached 
tlie  intestine,  and  why  may  not  the  catheter  he  curled  on  itseif  within 
the  stoniach  ?■"  Indeed  it  is  far  easiei-  to  enter  the  dnodennm  than  to 
learn  the  phenomena  by  which  we  may  jnd<:re  whetlier  or  not  we  are  in 
the  intestine;  however,  the  more  exjerience  we  gain  the  easier  it  becomes 
to  judifc  of  tliis  point,  and  for  stjme  time  I  have  felt  very  little  uncer- 
tainty in  this  regard.  There  are  seveial  ways  of  ascertaininfr  thi^;  fact. 
fn  the  first  place  we  must  have  an  a])pio\imate  knowledirc  of  the  distance 
of  the  ])y]orus  from  the  fjimis  or  teeth.  For  example,  this  measurenu'iit 
for  clinical  purposes  is  about  20  cm.  nt  one  tuonth.  ".n'mluallv  increasinir 
to  al)ont  2.")  cm.  at  a  year. 

Tyct  US  suppose  that  we  ai-e  passini;-  the  duodenal  catheter  on  a  hahv 
3  months  of  age,  and  tliat  we  have  trradually  inserted  it  to  the  2^  or  30  cm. 
mark.  We  then  halt,  and  watch  to  see  whether  the  tube  has  a  tendency 
to  remain  at  this  level  or  not.  If  yon  push  a  tube  into  the  stomach,  and 
have  it  coil  up  within  its  cavity,  it  will  almost  always,  sometimes  quickly, 
sometimes  more  slowly,  the  tiiue  depending:"  on  the  fact  of  whe^ther  the 
child  is  (juiet.  or  ga<rs  and  resists,  work  its  way  out  of  the  mouth,  so  that 
the  20  cm.  mark  comes  into  view  again.  If,  however,  the  tube  has  passed 
into  the  duodenum  and  is  held  by  the  ])yloric  sphincter,  it  will  project 
almost  vertically  from  the  month  and  have  a  tendency,  unless  there  is 
marked  gagging,  to  hold  its  position,  and  not  to  work  its  way  out  again. 
This  is  an  inii)oitant.  although  not  pathognomonic  sign  of  having  reached 
the  intestine.  Fretpiently  we  are  aided  in  obtaining  oui'  bearings  bv 
feeling  the  gri|)  of  tlie  jiylorns.  an  intermittent  closnic.  when  we  pull 
slightiv  on  the  catheter. 
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It  miuht  be  tliouoht  that  one  of  the  most  useful  tests  for  orientation 
would  consist  in  obtaining  alkaline  fluid  or  bile  on  aspiration,  and  most 
certainly  if  we  obtain  sucli  fluids  tlie  evidence  of  success  is  convincing:,  and 
the  gratification  proportionately  great.  However,  unless  we  are  |)repared 
to  spend  one-half  hour,  or  an  hour,  or  at  times  a  still  longer  period,  we 
mav  be  unal)le  to  demonstrate  our  success  in  this  manner.  Nor  is  this 
necessary.  The  duodenal  contents  are  frerpiently  acid,  and  may  continue 
to  l)e  so,  due  to  the  fact  that  gastric  juice  is  lieing  jioured  out  into  the 
stomach  and  thence  into  the  intestine.  This  may  render  it  im])ossible 
to  obtain  alkaline  juice,  although  the  fluid  may  he  golden  yellow  due  to 
bile,  and  contain  the  various  ]iancreatic  ferments.  Moreover  we  may 
ol^tain  a  neutral  or  alkaline  juice  without  any  1)ile.  as  the  liile  is  excreted 
intermittently,  and  often  at  long  intervals,  so  that  if  we  were  to  depend 
eniirely  on  the  reaiti(m  of  the  fluid  or  on  its  bile  content,  in  judging 
of  our  success  in  reaching  the  intestine,  we  would  often  consider  our- 
selves unsuccessful,  whereas  in  reality  we  liad   icat-hecl  the  desir(Ml  goal. 

A  test  \\hich  is  of  value.  es]iecially  in  the  beginning  of  the  use  of  the 
catheter,  is  what  I  have  called  for  ibc  sakt'  of  brevity  the  "retraction  test." 
Bv  this  I  mean  tliat  when  we  are  in  doul)t  as  to  whether  the  catheter 
is  in  the  stomach  or  duodenum,  we  retract  it  v.ry  slowly,  having  an 
assistant  aspirate  through  the  bulb  as  we  do  s(\  until  we  have  reentered 
the  stomach  cavity.  Tn  this  way.  if  Ihe  catheter  lias  l)een  withdrawn  from 
the  duodenum,  one  of  two  signs  may  l)e  noted  :  eithei-  the  assistant  nuiy 
note  a  marked  change  of  resistance  to  as])iration.  as  the  end  of  the 
catheter  leaves  the  small  constricted  intestinal  cavity  and  enters  the 
stomach  (and  indeed  frerpu^ntly  the  assistant  may  give  the  first  signal 
that  the  tul)e  lias  left  the  intestine),  or  it  may  be  noted  l)y  the  sudden 
change  in  the  nature  of  the  juices  obtained.  Whereas,  when  the  tube 
was  in  the  duodenum  a  small  amount  of  viscid  fluid,  neutral  or  somewhat 
acid,  was  being  aspirated,  or  indeed  no  fluid  could  be  ol)tained.  when  the 
tube  is  withdrawn  to.  let  us  say.  the  20  cm.  nuirk,  suddenly  there  is  a 
noisv  gush  of  fluid  of  an  entirely  different  nature,  perhaps  containing  a 
niarked  admixture  of  foamy  saliva,  oenerally  mucli  larger  in  quantitv. 
and  fre(piently  far  moi-e  acid  than  that  which  bad  been  obtained  in  the 
duodenum.  As  T  have  said,  this  test  tells  us  whether  the  catheter  was  in 
the  duodenum  or  not :  however,  it  necessitates  our  nuiking  a  second 
attempt  to  pass  the  ]\vlorus.  The  more  we  use  the  tube  the  less  we  have 
to  resort  to  th.is  test. 

Another  test,  l)ut  one  of  much  less  value,  is  what  I  have  termed  the 
•'papillary  bile-test.''  By  this  I  mean  that  sometimes  when  we  withdraw 
the  tube  from  the  intestine  toward  the  stomach,  and  reach  the  level  of 
the  ]:)apilla  of  Yatei',  there  is  a  sudden  gush  of  bile-stained  fluid.  This, 
however,  is  not  usually  the  case,  and  the  test  cannot  be  relied  on,  but 
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should  be  remembered,  and  made  use  of,  in  case  this  sign  is  noted  in 
the  course  of  the  "retraction  test." 

Like  most  manipulations  the  passage  of  the  duodenal  catheter  requires 
some  practice  and  cannot  be  learned  by  description,  but  onl}'  by  personal 
experience.  I  have  found  that  after  a  few  attempts  the  technic  was  fairly- 
well  acquired  by  hospital  interns.  The  simplest  method  of  acquiring  the 
technic  is  to  pass  the  catheter  in  the  way  described,  and  control  the  result 
by  means  of  the  fluoroscope  (the  catheter  casts  a  deep  shadow  without 
the  aid  of  bismuth).  However,  the  .r-ray  is  by  no  means  necessary,  and 
I  did  not  make  use  of  it  in  gaining  my  experience.  Practice  —  far  less 
practice  than  is  required  to  master  the  technic  of  an  otologic  examination 
—  is  all  that  is  required.  Indeed  in  very  young  infants  it  is  diflRcult  not 
to  enter  the  duodenum  if  we  do  not  push  the  catheter  forward  with  too 
great  haste.  The  younger  the  infant  the  easier  is  this  accomplished. 
I  have  passed  the  catheter  without  difficulty  on  infants  ranging  in  age 
from  a  few  hours  to  one  and  one-half  years.  However,  in  a  broad  sense 
it  may  be  stated  that  the  younger  the  infant  the  easier  it  is  to  transgress 
the  pyloric  barrier. 

In  this  paper  in  addition  to  describing  a  simple  method  of  reaching 
the  intestine  in  infants,  a  technic  which  seems  to  me  to  offer  additional 
possibilities  for  diagnosis,  for  therapeutics  and  for  physiologic  experi- 
ment, I  wish  to  describe  how  this  procedure  has  been  of  value  in  the 
diagnosis  and  treatment  of  some  pathologic  conditions  whicli  I  have 
encountered  during  the  past  few  months. 

THE    CATHETER    IX    DIAGXOSIS 

Let  us  consider  the  subject  of  diagnosis.  There  is  perhaps  no  group 
of  cases  more  puzzling  at  times  than  that  characterized  by  persistent 
vomiting.  From  day  to  day  our  diagnosis  wavers  among  various  possi- 
bilities —  chronic  indigestion,  pyloric  spasm,  beginning  pyloric  stenosis 
and  other  less  connnon  and  even  less  well  defined  conditions  thrust  them- 
selves forward  in  turn  for  consideration.  For  although  the  diagnosis 
in  the  classical  case  is  simple,  in  many  others  we  grope  for  weeks,  and 
even  when  all  is  over  we  do  not  f^^el  confident  that  we  have  solved  the 
nature  of  the  disturbance.  In  cases  of  this  description  the  duodenal 
catheter,  and  at  times  the  soft  rubber  ball-tube  as  well,  has  been  of 
assistance.    To  cite  an  instance : 

Case  1. — A.  W.,  aged  2  months,  weight  5%  pounds,  a  premature  baby,  with  a 
history  of  vomiting  for  some  weeks,  was  admitted  to  Dr.  Caill^'s  service  at  the 
Post  Graduate  Hospital,  May  10,  1911.  After  admission  the  infant  regurgitated 
almost  all  feedings;  temperature  was  subnormal,  stools  yellow.  Food  consisted 
of  a  milk-mixture  containing  approximately  1  per  cent  fat,  6  per  cent,  sugar, 
1  per  cent,  protein,  of  which  3  ounces  were  given  every  three  hours. 

May  13.  4  p.  m.  Catheter  passed  and  stomach  emptied  of  about  14  ounce  of 
watery  fluid.     Some  difficulty  in  passing  tube  into  stomach.     Duodenum  could 
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not  be  entered.  The  duodenal  ball-tube  (6  mm.  ball)  was  also  tried  without 
success.     Both  were  held  at  the  20  cm.  mark. 

At  4:25  p.  m.  an  attempt  was  made  to  allow  the  tube  to  find  its  way  through 
the  pylorus  by  the  slow  method,  by  peristalsis.  The  cardia,  and  more  especially 
the  pylorus,  seemed  irritable,  the  baby  crying  when  the  tube  was  pusli^d  beyond 
20  cm.  mark.  Five  c.c.  of  markedly  acid  juice  was  obtained.  At  5:30  water  was 
put  into  the  stomach  to  aid  instrumentation,  but  of  no  avail;  held  always  at  20 
cm.  mark.     At  5:35  the  tube  was  removed. 

Epicrisis:  A  case  of  spasm  or  stenosis  of  the  pylorus,  combined  with  spasm 
of  the  cardia.  Nothing  was  known  of  the  history  of  vomiting  of  this  case  when 
the  catheter  was  passed,  as  the  infant  was  selected  for  the  purpose  of  obtaining 
duodenal  juice  for  chemical  examination.  It  was  only  after  our  unexpected 
failure  to  pass  the  pylorus  that  we  inquired  the  anamnesis,  and  learned  to  our 
great  interest  of  the  persistent  vomiting.  We  then  put  4  ounces  of  fluid  into 
the  s^tomach  by  lavage,  biit  no  marked  gastric  peristalsis  was  noted;  1  ounce  of 
this  fluid  was  forcibly  ejected. 

May  16,  Test  2:  Baby  still  regurgitates;  food  the  same;  fed  two  hours  ago; 
temperature  subnormal ;    stool  yellow. 

3:30  p.  m.,  6  mm.  ball-tube  passed;  obstruction  at  15  cm.,  which  was  over- 
come; marked  acidity  of  food  in  stomach;  ball  again  held  at  about  21  cm.  mark, 
even  though  water  was  put  into  stomach    (accessory  method). 

4:05,  tube  withdrawn,  some  obstruction  at  cardia. 

4:10,  16  (F.)  catheter  passed,  slight  obstruction  at  15  cm.;  marked  obstruction 
at  pjioriis. 

4:35,  marked  gastric  secretion;  ball-tube  again  tried,  after  dipping  it  into 
cod-liver  oil  and  pouring  a  small  amount  of  oil  into  stomach.     Failure. 

Epicrisis :  Again  failure  to  enter  duodenum,  obstruction  at  cardia  and  at 
pylorus  as  previously  noted. 

May  18,  Test  3:  Child  has  vomited  less  since  last  passage  of  tube.  Is  getting 
mixture  of  milk  containing  approximately  2  per  cent,  fat,  6  per  cent,  sugar,  and 
1  per  cent,  proteids. 

4:15,  No.  12  (F.)  catheter  introduced  into  stomach,  and  a  small  quantity  of 
very  acid  Congo  +  A^iid  evacuated.  Obstruction  at  cardia  at  15  cm.  noted  as 
previously. 

4:45,  Tube  reintroduced,  and  at  once  golden,  faintly  alkaline  fluid  was 
obtained;  8  c.c.  aspirated  with  the  tube  introduced  22  to  27  cm.  (This  fluid 
was  found  to  contain  the  pancreatic  ferments,  amylase,  protease,  and  lipase  in 
considerable  amounts. ) 

5:10,  Tube  removed.     Pylorus  probably  at  21  cm.  level. 

5:30,  6  mm.  ball-tube  introduced.  This  could  not  be  advanced  beyond  the 
cardia  without  having  the  baby  swallow  water.  In  10  minutes  it  did  not  pass 
the  pylorus. 

Epicrisis:  At  the  third  test  we  were  able  to  enter  the  duodenum,  as  proved  by 
aspirating  bile,  and  a  large  quantity  of  fluid  containing  all  the  pancreatic  fer- 
ments. The  pathologic  condition  in  this  case,  therefore,  would  seem  to  have 
been  a  spasm  of  the  pylorus  and  cardia,  rather  than  an  organic  stenosis.  If  a 
stenosis  did  exist,  it  could  not  have  been  present  to  a  marked  degree. 

May  27,  Test  4:  Baby  still  vomiting  repeatedly.  Six  mm.  ball-tube  passed 
through  the  cardia  and  the  pylorus  by  means  of  having  the  baby  swallow  water 
(accessory  method).  Bile  obtained,  and  a  large  amount  (6  c.c.)  of  pancreatic 
juice  containing  the  three  ferments.     In  duodenum  thirty  minutes. 

June  1,  Test  5:  Baby  still  has  propulsive  vomiting.  Six  mm.  ball-tube  passed 
with  difficulty  (accessory  method)  ;  a  marked  grip  of  the  pylorus  noted;  bile 
obtained;  tube  then  withdrawn. 

June  9,  Test  6:  Infant  had  been  given  paregoric  to  stop  the  vomiting,  but 
without  effect.     Condition  very  poor.     Weight  4  pounds,   12  ounces. 

4:30.  6  mm.  tube  passed  through  pylorus,  by  the  aid  of  water,  as  proved  by 
the  "retraction  test." 
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4:55,   reintroduced.     Two  ounces  of  milk-mixture  fed  slowly  into  duodenum. 

June  10,  Test  7:  10  a.  m.,  inserted  tube  into  duodenum  again;  11  a.  m.,  8  c.c.  of 
bile-colored  fluid  obtained  in  one  hour.  This  fluid  was  alkaline,  and  contained  the 
three  pancreatic  fermejits.  Pyloric  tugging  marked  when  tube  was  withdrawn 
from  duodenum. 

In  all,  seven  tests  were  carried  out  on  this  infant.  In  tlie  first  two 
attempts  we  were  unable  to  pass  the  catheter  into  the  intestine.  In  the 
others  this  was  accomplished  with  difficulty,  and  only  by  the  aid  of  intro- 
ducing water  into  the  stomach.  This  technical  resort  h  often  very 
helpful,  as  the  pylorus  relaxes  to  allow  the  water  to  pass  through,  and 
in  this  way  the  catheter  also  obtains  access  to  the  duodenum.  For  the 
sake  of  brevity,  this  device,  for  which  we  do  not  claim  originality,  has 
been  referred  to  in  the  notes  as  the  "accessory  method."  In  this  case 
where  a  spasm  of  the  cardia  as  well  as  of  the  pylorus  existed,  this  method 
proved  especially  helpful  in  relaxing  both  sphincters.  It  is  of  interest 
to  note  that  in  addition  to  the  increased  amount  of  gastric  secretion 
which  has  so  frequently  been  observed  in  conjunction  with  pyloric  spasm, 
there  was  in  this  case,  as  evidenced  in  the  second  and  third  test,  an 
increased  flow  of  pancreatic  secretion  as  compared  with  the  amount 
usually  obtained.  At  the  time  this  case  presented  itself  for  examination 
Ave  had  just  begun  to  use  the  duodenal  catheter,  and  were  still  employing 
the  ball-tube.  It  is  very  probable  that  had  we  used  the  catheter  in  the 
examinations  we  should  have  been  able  to  enter  the  duodenum  more 
readily. 

"We  were  not  in  a  position  to  attempt  systematic  duodenal  feeding  of 
this  infant;  however,  the  one  attempt  made  at  the  time  of  the  sixth  test 
showed  that  this  was  feasible,  and  it  is  to  be  regretted  that  the  baby 
could  not  have  been  given  alimentation  continuously  by  this  route. 

It  is  not  our  purpose  to  give  in  detail  an  account  of  all  the  cases  of 
pylorospasm  which  we  have  tested  by  means  of  the  duodenal  catheter, 
nor,  indeed,  to  discuss  in  this  place  the  nature  and  peculiarities  of  this 
interesting  conditon.  We  have  passed  the  catheter  on  numerous  infants, 
who  on  account  of  persistent  vomiting  were  suspected  to  be  suffering 
from  this  condition.  In  many  of  these  cases  the  catheter  was  readily 
passed  to  and  fro  between  the  intestine  and  the  stomach,  so  that  the  diag- 
nosis of  spasm  could  readily  be  set  aside.  On  others  a  definite  obstruction 
was  encountered.  One  of  these  has  specific  points  of  interest,  and,  there- 
fore, may  well  be  recounted  in  detail : 

Case  2. — M.  S.,  3  months  of  age,  with  marasmus;  never  nursed;  had  vomited 
a  great  deal  between  June  27  and  July  20.  Gavage  and  paregoric  used.  Xot 
vomiting  at  present.  Weight  4  pounds,  5  ounces.  Fed  every  two  hours,  3  ounces 
of  a  mixture  containing  one-half  boiled  milk,  one-half  water,  and  5  per  cent,  sugar; 
had  been  fed  two  hours  previous  to  test,  which  was  carried  out  to  obtain  pan- 
creatic ferments. 
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August  18,  Test  1:  2:20,  catheter  introduced  into  stomach,  which  was  found 
to  be  empty.  2:25,  No.  14  (F.)  catheter  passed  readily  into  duodenum.  Some 
warm  water  was  given.  In  the  course  of  thirty  minutes  about  13  c.c.  of  alkaline, 
greenish,  slightly  viscid  fluid  was  obtained  (subsequent  examination  shoved  this 
to  contain  lipase  and  protease  to  a  marked  degree;  the  amylase  test  was  lost). 
12:55,  tube  removed.     Clear  acid  fluid  obtained  in  stomach. 

Epicrisis :  A  normal  case  except  for  the  excessive  secretion  of  duodenal 
fluid. 

September  12,  Test  2:  Weight  4  pounds,  8  ounces.  Appears  nervous  and 
cries  a  great  deal.  Since  September  3  infant  has  been  vomiting,  and  for  the  past 
three  days  has  vomited  all  food.  It  is  given  4  ounces  of  skimmed  milk  every  two 
hours.  For  the  past  twenty-four  hours  the  infant  received  4  minims  of  paregoric 
every  four  hours,  as  from  July  12  to  July  17;  was  fed  about  two  hours  previous 
to  test.  2:20,  No.  14  (F.)  catheter  passed.  Stomach  empty.  2:35,  catheter 
again  passed  into  stomach.  Same  obstruction  at  cardia,  which  was  passed;  the 
sphincter  was  felt  to  grip  the  catheter  when  withdrawal  was  attempted.  Could 
not  pass  the  pylorus  even  with  the  aid  of  the  "accessory  method."  Marked  flow 
of  gastric  juice,  giving  a  strong  reaction  for  free  hydrochloric  acid    (Congo). 

3:40,  Catheter  removed.     Grip  of  cardia  again  clearly  felt  on  withdrawal. 

Epicrisis:  Spasm  of  cardia  and  pylorus  with  marked  gastric  secretion. 

September  15,  Test  3:  Weight  4  pounds,  15  ounces.  Regurgitates  much  less. 
Has  gained  7  ounces  in  four  days.  Still  obtains  paregoric  in  same  doses.  No  16 
(F.)  catheter  at  once  passed  into  duodenum  and  bile  obtained.    Child  much  quieter. 

Here  we  have  the  record  of  a  child  which  gave  i.  history  of  vomiting 
during  the  second  month  of  life,  but  when  examined  in  the  third  month 
seemed  normal,  as  far  as  our  test  is  concerned,  except  for  an  excessive 
duodenal  secretion.  About  two  weeks  later  it  began  again  to  regurgitate 
persistently,  and  when  tested  for  a  second  time  gave  unmistakable  signs  of 
cardiospasm  and  pylorospasm.  The  spastic  condition  developed  under  our 
observation.  A  third  passage  of  the  catheter,  carried  out  a  few  days  later, 
revealed  the  fact  that  the  spasms  had  relaxed,  and  coincident  with  this 
change  in  physical  condition,  a  decided  decrease  in  the  regurgitation  was 
noted,  as  well  as  a  general  improvement  and  gain  in  weight.  This 
improvement  took  place  subsequent  to  the  passage  of  the  catheter.  How- 
ever, in  spite  of  the  fact  that  it  retained  its  food  it  gradually  sank,  and 
died  of  marasmus  about  two  weeks  later.  Duodenal  feeding  was  not 
attempted,  as  there  was  no  one  at  hand  to  carry  it  out  satisfactorily. 

It  will  be  seen  from  a  survey  of  these  two  cases,  and  I  may  add  that 
other  instances  corroborate  this  view,  that  the  duodenal  catheter  enables 
us  to  make  an  absolute  diagnosis  of  pyloric  spasm,  and  to  sharply  differ- 
entiate this  condition  from  vomiting  not  spastic  in  nature.  A  single 
test  generally  has  been  sufficient  to  draw  this  distinction.  However,  if 
we  merely  fail  to  enter  the  duodenum  in  a  case,  we  would  certainly  err  to 
attribute  this  failure  to  spasm.  But  if  we  are  sure  of  our  technic,  and 
have  passed  the  catheter  in  numerous  instances  without  difficulty,  and 
then  meet  with  a  case  offering  persistent  obstruction  at  the  level  of  the 
pylorus,  we  are  justified  in  attributing  this  hindrance  to  pyloric  spasm. 
This  can  be  our  conclusion  only  if  we  finally  overcome  the  obstruction. 
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If  we  fail  to  enter  the  intestine,  a  single  test  must  be  considered  insuffi- 
cient, as  the  failure  may  be  due  to  other  causes,  especially  if  our  experi- 
ence has  not  been  wide.  It  is  in  such  cases  as  I  have  det-ailed  at  length, 
in  which  the  catheter  is  repulsed  again  and  again  at  the  same  level,  where 
we  finally  feel  the  resistance  give  way  and  the  catheter  pass,  where  there 
is  a  marked  grip  or  tugging  when  the  attempt  to  retract  is  made,  that  we 
may  venture  a  diagnosis  of  spasm.  It  is  not  possible  to  differentiate 
between  a  simple  spasm  and  a  true  stenosis  of  so  mild  a  grade  that  it 
permits  of  the  passage  of  a  Xo.  15  (F.)  catheter.  However,  if  we  are 
unable  to  enter  the  intestine  after  repeated  attempts  in  the  case  of  an 
infant  showing  symptoms  of  pyloric  spasm  or  stenosis,  the  latter  must 
be  looked  on  as  the  more  likely  pathologic  condition. 

In  most  of  our  cases  in  addition  to  the  spasm  of  the  pylorus,  we  have 
encountered  a  spasm  of  the  cardia.  That  this  functional  disturbance  has 
not  been  met  with  frequently  by  others  can  be  accounted  for  only  by 
a  difference  in  technic.  If  a  catheter  is  forcibly  pushed  down  the  esoph- 
agus into  the  stomach,  a  moderate  increase  of  resistance  of  the  cardiac 
sphincter  will  readily  be  overcome,  and  just  as  readily  escape  observation. 
However,  if  the  catheter  is  inserted  slowly  and  gently,  it  will  be  noted 
that  there  is  frequently  a  definite  resistance  persistently  met  with  at  a 
point  which  is  about  15  or  16  cm.  from  the  lips,  whenever  we  attempt 
to  enter  the  stomach.  WTien  a  very  soft  rubber  tube,  such  as  the  duodenal 
ball-tube,  is  employed,  we  find  this  obstruction  intensified,  so  that,  as  in 
the  two  tests  in  Case  1,  it  becomes  impossible  to  pass  the  cardia  unless 
we  relax  this  sphincter  by  having  the  baby  swallow  some  liquid  (accessory 
method).  This  interesting  syndrome  of  pylorospasm  adds  weight  to 
the  argument  of  those  who  favor  a  neuropathic  origin  for  this  condition. 
In  the  case  of  an  infant  7  weeks  of  age  suffering  from  pylorospasm,  it 
was  found  that  frequently  the  food  did  not  even  enter  the  stomach,  but 
was  checked  at  the  cardia  and  quickly  regurgitated.  In  this  case  it  was 
impossible  to  pass  the  soft  tube  into  the  stomach.  When  the  catheter  was 
inserted  into  the  stomach  this  organ  was  found  to  be  absolutely  empty, 
a  condition  which  in  my  experience  is  very  exceptional. 

Another  observation  which  is  interesting,  and  wliieh  has  not,  to  my 
knowledge,  been  previously  described,  is  an  anomaly  of  secretion  in  the 
duodenum  frequently  accompanying  pylorospasm.  For  some  time  it  has 
been  realized  that  many  cases  of  spasm  of  the  p3dorus  are  accompanied  by 
a  marked  increase  in  secretion  of  gastric  juice.  In  the  two  cases  which 
I  have  detailed,  this  was  true.  In  addition  there  was  an  increase  in  the 
secretion  of  the  duodenal  fluid.  In  the  first  case  in  Test  3,  the  first  one 
in  whicli  I  was  able  to  enter  the  duodenum,  8  c.c.  of  fluid  was  aspirated 
within  twenty-five  minutes ;  in  the  next  test  6  c.c.  was  obtained  in  thirty 
minutes,  and  in  the  seventh  test,  the  only  other  in  which  the  juice  was 
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collected,  8  c.c.  of  alkaline  fluid  was  secreted  in  one  hour.  Comparative 
tests  on  other  infants  show  unequivocally  that  this  far  exceeds  the 
normal  total  of  secretion  for  such  short  periods.  The  second  ca^e  gives 
evidence  that  this  hypersecretion,  or  "duodenal  succorrhea,"  as  it  may 
be  termed,  may  persist  even  when  the  spasm  is  not  present.  It  will  be 
seen  that  in  the  first  test  of  Case  2,  which,  it  will  be  remembered,  was 
undertaken  when  the  baby  was  no  longer  vomiting,  although  gavage  had 
been  necessary  about  three  weeks  previously,  a  marked  duodenal  hyper- 
secretion was  noted;  13  c.c.  of  alkaline,  greenish  juice  being  obtained  in 
thirty  minutes.  The  fluids  in  all  these  instances  were  examined  for  the 
three  pancreatic  ferments,  and  found  to  contain  them  rather  in  excess, 
so  that  we  must  conclude  that  in  cases  of  pylorospasm  accompanied  by 
gastric  hypersecretion  there  is  often  also  a  pancreatic  hypersecretion. 
It  is  well  established  that  the  gastric  juice  serves  to  stimulate  the  pancre- 
atic juice,  but  tempting  as  this  explanation  appears,  it  may  be  that  both 
secretions  have  a  common  exciting  cause. 

I  have  intimated  that  some  cases  of  pylorospasm  are  not  accompanied 
bv  gastric  hypersecretion.  Most  observers  now  distinguish  between  these 
two  groups  of  cases.  The  case  of  the  7-weeks-old  infant  whom  I  referred 
to  in  connection  with  the  obstinate  cardiospasm,  well  illustrates  this 
distinction.  There  was  only  one  test  performed,  and  this  showed  the 
stomach  absolutely  free  of  hydrochloric  acid  both  at  the  beginning  and 
at  the  end  of  the  test.  In  this  instance  there  was  likewise  a  hypersecre- 
tion of  duodenal  fluid,  instead  of  the  succorrhea  which  we  encountered 
in  the  previous  cases,  so  that  using  also  the  pancreatic  secretion  as  a 
criterion  we  can  differentiate  two  groups  of  cases. 

USE     OF     THE     CATHETER     POE     THERAPY 

In  infants  persistent  vomiting  may  result  in  extreme  inanition,  or 
even  death.  "We  see  this  most  frequently,  perhaps,  in  cases  of  pyloric 
stenosis  or  of  pjdorospasm.  In  spite  of  all  our  efforts  to  relieve  the 
spasm  or  to  provide  an  appropriate  food  the  vomiting  persists.  But  in 
addition  to  this  group  of  cases  there  are  others  less  sharply  defined, 
termed  by  some  merely  "persistent  vomiting,"  for  want  of  a  more  exact 
term,  in  which  the  infant  dies  of  inanition,  and  the  stomach  is  found 
no]-mal  at  autopsy.  Gittings^  recently  reported  three  such  cases.  Again, 
during  or  shortly  following  the  acute  period  of  some  of  the  infectious 
diseases,  such  as  pneumonia,  vomiting  may  supervene  and  threaten  or 
end  the  life  of  the  weakened  infant.  I  believe  cases  of  this  description 
are  more  frequent  than  is  generally  realized. 

The  main  treatment  of  vomiting  in  infants,  whatever  its  cause,  may 
be  summarized  as  dietetic,  the  selection  of 'an  appropriate  food,  or  as 
mechanical,  which  includes  the  washing  of  the  stomach,  as  well  as  feeding 

3.  Gittinss,  J.  C:   Arch.  Pediat.,  August,  1911,  p.  661. 
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by  means  of  the  tube  directly  into  the  stomach.  But  even  these  methods 
are  not  always  successful,  and  many  infants  succumb  to  marasmus  or 
finally  to  some  secondary  infection.  It  is  in  these  extreme  instances  in 
which  the  ordinary  measures  fail,  that  I  believe  duodenal  feeding  has  a 
place.  The  two  radiographs  (Figs.  3  and  4)  which  I  have  had  repro- 
duced clearly  demonstrate  that  this  procedure  is  feasible.  They  show 
us  the  catheter  in  the  duodenum,  and  the  bismuth-milk  mi.xture  in  the 
various  coils  of  the  intestine.  Figure  3  shows  this  particularly  well.  In 
adults  Einhorn  has  employed  duodenal  feeding.  For  the  purpose  of 
feeding,  the  catheter  is  introduced  in  the  usual  way,  and  is  inserted  to 
about  the  40  cm.  mark,  if  this  can  be  accomplished  without  force.  When 
the  catheter  has  entered  this  distance,  I  have  refrained  from  moving  it 
in  and  out,  in  order  not  to  irritate  the  intestine.  For  the  same  reason, 
as  well  as  on  other  physiologic  grounds,  I  have  always  had  the  milk 
heated  to  about  100  F.  It  is  probably  also  of  advantage,  judging  from 
experiments  in  vitro,  to  have  the  milk  peptonized,  although  I  have  many 
times  given  raw  milk  in  this  way  without  observing  signs  or  symptoms  of 
indigestion.  The  infant  must  be  fed  slowly.  In  some  cases  this  precau- 
tion is  forced  on  us,  as  the  fluid  enters  the  intestine  with  difficulty,  and 
it  even  becomes  necessary  to  force  it  onward  by  means  of  pressure,  whicli 
is  most  readily  carried  out  with  the  aid  of  the  aspirating  bulb.  But 
where  the  fluid  has  a  tendency  to  run  rapidly  through  the  funnel,  which 
is  attached  to  the  catheter,  the  flow  should  be  obstructed,  and  ten  to 
twenty  minutes  should  be  consumed  for  the  entire  feeding.  Otherwise 
we  run  the  risk  of  inciting  antiperistalsis  by  overdistending  the  gut,  and 
of  causing  regurgitation  of  the  fluid  from  the  intestines  into  the  stomach. 
Indeed  this  happens  to  an  inconsiderable  extent  whenever  we  introduce 
large  quantities  of  liquid  directly  into  the  intestine.  We  may  then  find 
that  some  of  it,  perhaps  an  ounce,  has  found  its  way  back  to  the  stomach, 
and  may  later  be  regurgitated,  although  the  bulk  of  the  food  has  been 
satisfactorily  retained. 

I  have  had  an  opportunity  of  feeding  a  considerable  number  of  infants 
by  this  method.  In  most  cases  I  have  done  so  but  once  or  twice,  because 
further  opportunity  did  not  present  itself.  In  these  instances  the  report 
has  been  that  the  food  was  entirely  or  almost  entirely  retained.  Two 
urgent  cases  in  which  "duodenal  gavage"  was  continued  for  some  days 
seem  worthy  of  a  detailed  report: 

Case  3. — B.  B.  was  admitted  September  6  to  Beth  Israel  Hospital,  suffering 
from  lobar  pneumonia.  The  child  was  10^^  months  of  age,  had  been  ill  five  days, 
and  gave  a  history  of  cough,  dyspnea  and  fever.  By  September  11  the  tempera- 
ture was  normal,  falling  by  lysis.  On  September  7  the  infant  began  to  vomit  its 
feeding,  which  consisted  of  6  ounces  of  milk,  2  ounces  of  barley  water,  and  4 
per  cent,  sugar  every  four  hours.  The  vomiting  increased  in  frequencj',  until  by 
September  13  the  child  was  retaining  very  little  nourishment.  Smaller  quanti- 
ties of  food  were  given,  lavage  followed  by  gavage,  sodium  citrate,  small  doses 
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of  codein  before  feedings,  but  all  to  little  purpose,  and  the  child  sank  into  a 
very  critical  condition.  Accompanying  a  rapid  loss  of  weight,  the  temperature 
dropped  and  remained  subnormal  ( Figs.  5  and  6 ) .  On  the  morning  of  September 
15,  I  introduced  4  ounces  of  milk  mixture  (three-quarters  milk,  one-qua'-^er  bar- 
ley, sugar  2  per  cent)  into  the  duodenum  and  it  was  retained.  The  day  following 
I  repeated  this  procedure  with  favorable  result,  so  that  regular  duodenal  feedings 
every  four  hours  were  begun.  This  was  discontinued  after  four  days  when  it 
was  found  that  the  infant,  in  addition  to  having  gained  in  weight,  was  able  to 
retain  most  of  its  food  when  given  directly  by  mouth.  The  child  did  not  vomit 
frequently  after  this  date,  and  was  discharged  cured  November  14.  The  feeding 
was  carried  out  as  above  described. 

This  case  showed  the  importance  of  introducing  the  food  slowly,  as 
whenever  it  was  allowed  to  stream  rapidly  through  the  catheter,  marked 
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Fig.  5. — Chart  showing  marked  loss  of  weight  in  Case  3  during  period  of 
vomiting,  with  gain  in  weight  as  the  result  of  duodenal  feeding.  V,  vomiting;  D, 
duodenal  feeding;  M,  feeding  by  mouth. 

gagging  would  result  with  a  regurgitation  of  some  of  the  milk.  In  fact 
even  if  the  procedure  is  performed  with  care  there  may  be  a  reflux  of  a 
small  quantity  of  milk  into  the  stomach.  For  this  reason  it  is  better 
to  limit  the  amount  of  feeding  to  from  1  to  4  ounces  according  to  the 
size  of  the  child,  and  the  ease  with  which  the  milk  can  be  successfully 
introduced.  This  is  advisable  also  because  these  infants  are  generally 
suffering  from  a  marked  grade  of  inanition,  and  it  is,  therefore,  unwise 
to  allow  them  suddenly  large  quantities  of  food. 

A  second  case  in  which  the  vomiting  was  more  violent  and  the  inani- 
tion more  extreme  is  the  following: 
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Case  4. — L.  X.,  18  months  old.  was  admitted  to  Beth  Israel  Hospital,  Septem- 
ber 13,  on  account  of  enteritis.  The  intestinal  disturbance  yielded  to  "Eiweiss- 
milch,"  and  all  seemed  well,  when  on  September  27  the  child  began  to  vomit  and 
to  give  signs  of  nephritis.  By  September  20  the  child  had  lost  1%  pounds,  its 
tongue  was  dry,  its  expression  anxious;  leukocyte  count  21,000.  Lavage  was 
carried  out,  and  small  doses  of  codein  given  before  feedings.  By  the  day  fol- 
lowing, it  had  lost  11  ounces  more,  that  is,  almost  2iy4  pounds  in  four  days. 
Lavage  had  proved  of  very  temporary  value.  The  next  day's  weighing  showed  a 
loss  of  2  ounces  more  ( Fig.  7 ) .  The  child's  condition  was  very  serious,  its  eyes 
were  sunken,  its  tongue  dry,  acetone  was  present  in  the  urine,  and  all  food  was 
rejected  whether  given  by  spoon  or  by  tube.  The  vomiting  was  markedly  projec- 
tile in  type;  when  the  child  lay  on  its  back  the  milk  was  ejected  in  a  vertical 
column  of  about  3  inches.  Food  in  small  quantity,  and  in  weak  dilution  was 
resorted  to,  but  all  was  rejected,  even  small  quantities  of  water. 

October  1  duodenal  feeding  was  attempted  on  two  occasions  with  success,  and 
the  day  following  four  feedings  were  given  in  this  manner,  and  one  feeding  of 
1  ounce  by  spoon.  The  duodenal  feedings  consisted  of  6  ounces  of  equal  parts  of 
milk  and  water,  with  3  per  cent,  sugar.  This  quantity,  as  I  now  realize,  was 
unnecessarily  large,  and  generally  1  to  2  oimces  were  rejected.  The  1  ounce  feed- 
ing by  spoon  was  not  retained.  October  3,  although  the  child  had  not  gained,  it 
looked   better;   by  the  next  day  it  was  found  to  have  gained  2  oimces;    and  by 
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Fig.  6. — Chart  showing  subnormal  temperature  in  Case  3  during  period  of 
vomiting,  with  rise  of  temperature  as  the  result  of  duodenal  feeding.  D,  duodenal 
feeding  begun;  M,  mouth  feeding. 

October  6  an  additional  0  ounces.  The  child  looked  much  better,  the  urine  no 
longer  contained  acetone,  tlie  pylorus  seemed  relaxed,  so  that  feeding  by  spoon 
was  once  more  attempted.  The  child  now  retained  small  quantities  of  food,  and 
duodenal  gavage  was  entirely  abandoned.  It  was  discharged  cured  from  the  hos- 
pital November  IG. 


The  nature  of  this  sudden  attack  of  vomiting  is  obscure,  but  this  is 
not  of  great  moment  from  the  viewpoint  of  the  question  of  feeding.  It 
was  certainly  spastic  in  nature,  as  proved  both  by  the  typically  projectile 
character  of  the  vomiting,  and  by  the  resistance  which  the  pylorus  offered 
to  the  catheter.  This  resistance  became  noticeably  less  after  the  first  few 
introductions  of  the  tube.  It  is  difficult  to  judge  at  present  whether 
this  was  the  result  of  a  dilatation  and  relaxation  due  to  the  instrumen- 
tation. It  is  possible  that  the  passing  of  the  catheter  reduced  the  spasm 
of  the  pylorus.  This  seemed  to  be  true  in  this  instance,  as  well  as  in 
Case  2,  described  above,  in  reference  to  the  diagnosis  of  spasm,  and  in 
cases  observed  by  others  following  the  passage  of  the  catheter. 
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T  cannot  but  feel  that  tlie  tide  was  turned  in  the  life  of  this  infant 
by  means  of  duodenal  feeding.  There  was  a  sudden  change  for  the  better, 
and  although  some  of  the  food  was  regurgitated,  as  the  quantity  gj\"en  was 
too  large,  the  child  gained  in  weight  and  strength.  It  should  also  be 
noted  that  we  were  able  in  a  few  days  to  abandon  feeding  by  the  catheter 
for  regular  feedings  with  the  spoon. 

It  gives  me  pleasure  to  acknowledge  my  indebtedness  to  Dr.  Caille, 
and  to  Dr.   Chapin  of  the  Post  Graduate  Hospital,  for  the  privilege 
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Fig.  7. — Duodenal  feeding.  Showing  loss  of  weight  in  Case  4,  due  to  vomiting, 
and  gain  following  feeding  through  duodenal  catheter.  V,  period  of  vomiting; 
D,  beginning  of  duodenal  feeding;  M,  beginning  of  mouth  feeding. 

accorded  me  of  carrying  out  a  large  part  of  this  work  in  their  wards,  and 
of  thankinar  Miss  Gertrude  Fisher  for  her  able  assistance. 


SUMMARY 

In  infants  it  is  possible  without  difficulty  to  insert  a  soft  rubber 
Nelaton  catheter  (No.  15  F.),  past  the  pyloric  sphincter  and  into  the 
duodenum.  The  catheter  is  introduced  in  the  same  way  as  the  ordinary 
stomach-tube,  and,  after  some  experience  is  acquired,  the  technic  employed 
becomes  almost  as  simple. 
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In  principle  the  catheter  differs  from  the  duodenal  tube  previously 
described  by  the  author  mainly  in  that  this  instrument  does  not  depend 
on  gravity  or  peristalsis  to  direct  it  to  the  pylorus.  The  mere  force  of 
inserting  it  propels  it  along  the  natural  path  of  the  food  to  the  pyloric 
opening.  This  fact  not  only  enables  it  to  be  introduced  readily  and 
surely,  but  gives  to  it  the  additional  advantage  of  a  probe,  a  pyloric  probe 
with  which  we  may  test  the  tonicity  and  irritability  of  this  sphincter. 
Radiographs  show  that  the  catheter  invariably,  on  entering  the  stomach, 
bends  sharply  to  the  left  to  reach  the  fundus,  and  that  therefore  the  more 
vertical  position  of  the  stomach  of  the  infant,  does  not  account  for  the 
ease  with  which  the  duodenum  is  entered. 

It  is  probable  that  unknowingly  others  have  entered  the  intestine  by 
this  method,  and  that  in  many  instances  reports  as  to  the  contents  or  the 
capacity  of  the  stomach  in  infancy  have  been  subjected  to  this  source 
of  error. 

By  means  of  the  catheter  we  can  readily  diagnose  pylorospasm,  and 
differentiate  it  from  vomiting  due  to  other  causes.  In  the  case  of  spasm 
we  meet  with  a  persistent  resistance  encountered  at  the  same  point  when- 
ever we  attempt  to  advance  the  catheter;  this  is  frequently  accompanied 
by  irritability  of  the  pylorus.  The  spasm  may  be  felt  to  relax  suddenly 
and  enable  us  to  enter  the  intestine. 

Marked  pyloric  stenosis  can  be  diagnosed  from  the  failure  to  trans- 
gress the  pylorus  after  repeated  attempts.  A  mild  degree  of  stenosis,  so 
slight  as  to  allow  of  the  passage  of  the  catheter,  cannot  be  differentiated 
from  simple  spasm. 

Cardiospasm  frequently  accompanies  pylorospasm.  This  sign  has 
been  frequently  overlooked,  due  to  the  too  forcible  insertion  of  the 
stomach  tube.  If  a  soft  rubber  tube,  such  as  was  originally  used,  is  intro- 
duced into  the  esophagus,  it  may  be  found  even  impossible  to  enter  the 
stomach.  Frequently  as  the  result  of  this  spasm  the  food  does  not  enter 
the  stomach,  being  checked  at  the  cardia. 

Just  as  a  marked  gastric  secretion  frequently  is  associated  with 
pylorospasm,  so  also  is  an  increased  duodenal  secretion  (duodenal  succor- 
rhea).  This  secretion  is  found  to  contain  protease,  lipase  and  amylase 
to  a  marked  degree,  so  that  in  this  connection  we  may  speak  of  a  pan- 
creatic hypersecretion  or  succorrhea. 

There  are  cases  of  cardiospasm  and  pylorospasm  unaccompanied  by 
increased  gastric  secretion.  In  a  case  of  this  kind  there  was  likewise  no 
pancreatic  hypersecretion. 

The  catheter  is  of  value  in  the  therapy  of  pylorospasm.  Its  passage 
through  the  pylorus  seems  to  relax  the  ring  and  in  this  way  to  diminish 
the  vomiting.  It  would  seem  of  advantage  to  test  this  method  of  dilating 
the  pylorus,  and  to  pass  the  catheter  frequently  in  such  cases. 
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Another  form  of  therapy  consists  of  duodenal  feeding.  Eadiographs 
show  that  this  is  feasible.  It  should  be  reserved  for  such  cases  as  do  not 
retain  food  given  by  gavage,  and  the  food  should  be  given  slowlj-  and  in 
not  too  large  amounts.  In  cases  of  this  kind  it  has  been  found  of 
great  value. 

154  West  Seventy-Second  Street. 


A   STUDY   OF   THE    CEREBROSPINAL   FLUID    AND    BLOOD 
IN    ACUTE    POLIOMYELITIS* 

GEORGE  DRAPER,  M.D.,  and  FRANCIS  W.  PEABODY,  M.D. 

XhW    YORK 

THE    CEREBROSPINAL    FLUID 

There  are  two  ways  in  wliicli  a  careful  study  of  the  cerebrospinal 
fluid  in  acute  poliomyelitis  may  help  to  throw  light  on  the  disease.  On 
the  one  liand,  the  changes  observed  may  facilitate  early  diagnosis  and 
thus  enhance  the  value  of  any  method  of  treatment  which  may  be  discov- 
ered in  the  future,  and  on  the  other  hand,  the  variations  in  the  character 
of  the  fluid,  as  observed  during  the  progress  of  the  disease  in  each  case, 
may  give  some  information  as  to  the  usual  course  of  the  process  and  thus 
be  an  aid  in  determining  how  far  any  given  remedy  is  effective  or  to  what 
extent  the  natural  course  of  the  disease  may  be  influenced.  The  following 
study  was  thus  made  with  the  twofold  object  of  determining  whether  the 
examination  of  the  spinal  fluid  may  be  an  aid  in  early  diagnosis,  and 
what  changes  occur  in  the  fluid  during  the  course  of  the  disease. 

Previous  investigations  along  this  line  have  not  been  very  extensive. 
Most  writers  report  only  a  few  cases,  and  those  who  have  apparently  made 
a  large  number  of  lumbar  punctures  have  not  submitted  the  fluids  to 
very  careful  examination.  The  results  obtained  are  somewhat  variable, 
but  in  general  the  fluid  is  said  to  contain  an  abnormal  amount  of  albumin 
and  a  sediment  consisting  of  lymphocytes,  large  mononuclear  cells  and 
occasionally  polymorphonuclear  cells.  Important  work  has  been  done  by 
Gay  and  Lucas/  whose  contributions  are  the  most  valuable  in  this  field. 
Their  studies  have  embraced  the  spinal  fluids  from  monkeys  in  the 
incubation  period,  the  prodromal  stage  and  the  acute  stage,  and  from 
eleven  human  cases  in  the  preparalytic  stage.  Besides  noting  the  char- 
acter of  the  cells,  the  number  of  cells  per  cubic  millimeter  has  been  esti- 
mated. In  the  eleven  early  cases  the  cell  count  varied  from  fifty-five  to 
580  per  cubic  millimeter  and  the  percentages  of  mononuclears  from 
seventy-five  to  100.  Chemical  examinations  were  omitted.  Sophian^ 
reports  that  the  globulin  test  is  positive  in  the  early  stages. 


•This  paper  will  form  part  of  a  monograph  on  the  clinical  aspects  of  acute 
poliomyelitis  to  be  published  by  the  Rockefeller  Institute  for  Medical  Research. 

*From  the  Hospital  of  the  Rockefeller  Institute  for  Medical  Research,  New 
York. 

1.  Gay  and  Lucas:  Arch.  Int.  Med.,  1910.  vi.  330:  Lucas:  Am.  Joub.  Drs. 
Child..  1911,  i.  230. 

2.  Sophian:   Arch.  Pediat.,  March,  1911. 
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Inasmuch  as  previous  work  by  Wollstein/  Eomer  and  Joseph,*  and 
Gay  and  Lucas^  failed  to  demonstrate  the  presence  of  any  specific  anti- 
body in  the  spinal  fluid  in  acute  poliomyelitis,  we  have  confined  rvr  study 
to  simple  chemical  and  cytological  examinations. 

It  has  been  our  object  to  see  the  cases  as  early  as  possible  after  the 
onset  of  the  disease,  to  make  a  lumbar  puncture  on  admission  to  the 
hospital,  to  repeat  the  puncture  every  two  to  four  days  in  the  early  stages, 
and  in  the  later  stages  to  make  a  puncture  every  five  to  ten  days  while  the 
case  was  under  observation,  or  until  the  fluid  became  normal.  We  have 
examined  in  all  233  fluids  from  sixty-nine  cases.  The  number  of  cases 
seen  in  the  first  week  of  the  disease  (dating  from  onset  of  symptoms,  not 
of  paralysis),  was  forty-three,  in  the  second  week  forty-five,  in  the  third 
week  forty,  and  in  the  fourth  week  thirty.  The  number  of  cases  seen 
later  in  the  course  was  much  smaller.  It  is  to  be  regretted  that  the 
number  of  preparalytic  and  abortive  cases  was  so  small  —  of  the  former, 
four,  and  of  the  latter,  only  two  were  seen  in  the  active  stage.  It  was, 
however,  rare  that  cases  were  referred  to  the  hospital  until  a  positive 
diagnosis,  based  on  the  appearance  of  paralysis,  had  been  made  by  the 
attending  physician. 

The  methods  used  for  the  examination  of  the  cerebrospinal  fluid  have 
included  estimation  of  the  pressure,  determination  of  the  number  of  cell§ 
per  cubic  millimeter  and  the  types  of  cells  present,  estimation  of  the 
chlorids  and  observation  of  the  power  of  reducing  Fehling's  solution,  and 
on  the  presence  of  globulin.  Globulin  was  tested  for  by  the  butyric-acid 
method  of  Noguchi  and  the  relative  strength  of  the  reaction  noted.  Thus 
"very  slightly  plus"  (v.  s.  -|-)  indicates  a  faint  precipitate,  which  is, 
however,  definitely  more  than  that  obtained  with  normal  spinal  fluids; 
"slightly  plus"  (s.  +)  is  the  term  applied  to  reactions  giving  a  well- 
marked  cloud  or  a  slightly  flocculent  precipitate;  "plus"  {-\-)  signifies 
a  precipitate  coming  down  in  large  flocculi;  and  "double  plus"  (-] — 1-) 
a  heavy  flocculent  precipitate.  The  reaction  was  performed  with  accu- 
rately measured  amounts  of  spinal  fluid  and  of  reagents,  and  the  reading 
made  after  five  to  ten  minutes'  standing.^  The  gross  appearance  of 
the  fluids  was  very  constant.  Almost  all  were  clear,  colorless  and  watery. 
A  few,  only,  showed  the  slightest  opalescence.  On  standing,  a  delicate 
web-like  clot  formed  in  a  small  proportion  of  cases.  Clot  formation  was 
most  frequently  seen  in  the  early  stages  of  the  disease.  It  bore  no 
apparent  relation  to  the  globulin  content  of  the  fluid. 


3.  Wollstein:  Jour.  Exper.  Med.,  1908,  x,  476. 

4.  Romer  and  Joseph:  Miinchen.  med.  Welinschr.,  1910,  Ivii,  568. 

5.  To  0.2  c.c.  spinal  fluid  is  added  0.5  c.c.  butyric  acid  solution  ( 10  per  cent, 
butyric  acid  in  0.85  per  cent,  solution  of  sodium  chlorid).  The  mixture  is  boiled, 
0.1  c.c.  normal   sodium  hydrate  solution  added,  and  then  boiled  again. 
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The  results  obtained  by  several  of  these  methods  may  be  dismissed 
briefly.  Pressure  determinations  were  made  in  a  number  of  cases  and 
the  readings  were  usually  above  normal.  The  pressure  was  read  in  mili- 
meters  of  spinal  fluid  in  a  tube  of  1.0  mm.  bore.  Xo  extremclv  high  read- 
ings were  obtained,  and  in  some  instances  normal  pressures  were  seen 
during  the  early  stages  of  the  disease.  On  the  whole,  the  estimations  of 
pressure  were  unsatisfactory,  as  the  patients  were  usually  crying  children. 
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Chart  showing  variations  in  cell-count  and  in  globulin  content  of  cerebrospinal 

fluid  in   infantile  paralysis.     Percentage  of  cases  with  cell-count  above 

normal. Percentage  of  cases  with  cell-count  above  50  per  c.mm.  -  -  -  - 

Percentage  of  cases  with  globulin  "s+".  —.—.—.  Percentage  of  causes  with  globulin 
"+"  or  over. 


The  chlorids  were  estimated  in  a  series  of  cases  with  the  idea  that 
they  might  throw  light  on  the  inorganic  substances  in  the  fluid.  Xo 
marked  deviations  from  the  normal  were  observed.  Every  fluid  examined 
showed  a  power  of  reducing  Fehling's  solution  which  was,  roughly  speak- 
ing, normal.    This  reaction  serves  as  a  point  of  differentiation  from  many 
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fluids  in  cases  of  meningitis,  in  which  the  reducing  substance  may  be 
absent. 

The  type  of  cell  present  in  the  fluid  was  almost  always  the  mono- 
nuclear. A  large  number  of  differential  counts  showed  that  the  relative 
number  of  the  different  types  of  mononuclear  cells  was  of  comparatively 
little  importance,  so  in  later  observations  we  were  content  with  merely 
noting  the  relative  number  of  mononuclear  and  polymorphonuclear  cells. 
In  several  instances,  numbers  of  very  large  phagocytic  cells  containing 
vacuoles  and  broken-down  cells  were  seen.  Once  this  occurred  several 
weeks  after  the  onset  of  the  disease,  in  association  with  a  sudden  rise  in 
the  cell  count  resembling  that  seen  in  acute  meningitis.  Polymorpho- 
nuclear cells,  except  in  small  number  and  probably  depending  for  the 
most  part  on  a  slight  admixture  of  blood,  were,  except  in  a  very  few 
instances,  absent  after  the  first  week  of  the  disease.  Early  in  the  disease, 
however,  and  in  the  preparalytic  period,  the  polymorphonuclears  some- 
times outnumbered  the  mononuclears  and  made  up  80  to  90  per  cent,  of 
the  total.  ■'-'^^ 

The  results  described  by  Flexner  and  Lewis"  of  a  study  of  t^^P-  ^  .L.'ro- 
spinal  fluid  of  a  monkey  after  inoculation  with  the  virus  of  poliomyelitis 
are  interesting.  Twent3'-four  hours  after  inoculation  the  fluid  contained 
"a  considerable  number  of  small  cells,  hardly  exceeding  a  lymphocyte  in 
size  but  showing  a  polyform  nucleus,  a  few  lymphocytes  and  some  red 
corpuscles.  At  the  expiration  of  forty-eight  hours,  the  white  cells  have 
increased  in  numbers,  but  the  cells  with  polyform  nuclei  still  predominate. 
At  the  expiration  of  seventy-two  hours,  a  large  number  of  mononuclear 
cells  have  appeared  and  the  fluid  presents  a  striking  opalescent  appear- 
ance. On  the  day  of  paralysis  the  fluid  tends  to  be  only  slightly  cloudy 
and  contains  a  mixture  of  large  and  smaller  (lymphoid)  mononuclear 
cells  and  a  few  cells  with  polymorphous  nuclei."  Lucas,  too,  found  in 
the  monkey  during  the  prodromal  stage  "a  marked  increase  in  the  cells, 
often  reaching  1,000  per  cubic  millimeter.  In  this  stage,  also,  poly- 
nuclears  are  still  present,  in  some  cases  as  high  as  60  per  cent.,  though  the 
large  mononuclears  and  lymphocytes  were  very  evident.  In  the  early 
acute  stage  the  increase  in  cells  is  very  marked.  The  cells  are  now,  how- 
ever, mostly  of  the  lymphocytic  or  very  early  form  of  cells,  and  sometimes 
very  hard  to  place,  as  they  are  apparently  undifferentiated  cells."  Of  his 
eleven  preparalytic  human  cases,  however,  only  one  showed  less  than  87 
per  cent,  mononuclears,  and  that  had  75  per  cent,  mononuclears.  A 
return  of  polymorphonuclears  later  in  the  disease,  as  was  reported  by 
Lucas  as  occurring  in  monkeys,  was  not  noticeable  in  our  human  cases. 

The  cell  count  was  made  immediately  after  the  fluid  was  obtained. 
The  first  portion  of  fluid  obtained  was  used,  but  controls  made  by  com- 


G.  Flexner  and  Lewis:   Jour.  Am.  Med.  Assn.,  1910,  liv,  1140. 
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paring  counts  of  early  and  late  portions  of  the  fluid  showed  no  important 
discrepancy.  WTiile  the  normal  number  of  cells  per  cubic  millimeter  of 
spinal  fluid  is  usually  given  as  three  to  five,  we  have  considered  the  upper 
normal  limit  as  ten  to  twelve.  In  general  it  may  be  said  that  the  highest 
cell  counts  are  found  in  the  early  days  of  the  disease,  and  that  there  is  a 
progressive  falling  off  as  time  advances.  Thus  of  forty-three  cases  in  the 
first  week,  twenty-three  showed  fluids  with  over  fifty  cells  per  cubic 
millimeter  and  thirty-eight  with  cell  counts  above  normal.  Two  cases 
showed  in  the  prodromal  period  990  and  650  cells,  respectively.  Of 
forty-five  cases  in  the  second  week,  in  eight  the  counts  were  over  fifty, 
and  in  twenty-three  cases  they  were  above  normal ;  of  fortv  cases  in  the 
third  week,  in  only  one  was  the  count  over  fifty,  and  only  in  eight  above 
normal.  On  the  other  hand,  six  cases  in  the  first  week,  twenty-two  cases 
in  the  second  week  and  thirty-two  of  the  forty  cases  in  the  third  week 
showed  normal  counts. 

T  trast  to  the  cell  count  which  thus  tends  to  be  high  in  the  early 

par^,j     .  ,'  disease,  the  globulin  content  is  usually  low  in  the  first  part 
of  the  acute  stage,  especially  as  compared  with  the  cell  count.     It  rises 
during  the  second  and  third  weeks  and  then  gradually  falls,  though  fre- 
quently globulin  is  present  long  after  all  acute  symptoms  have  passed 
(see  chart).    We  have  seen  a  strong  (  +  )  globulin  reaction  on  the  forty- 
sixth  day  of  the  disease.     During  the  first  week,  only  six  of  forty-three 
cases  showed  at  any  time  a  globulin  reaction  of  +  (see  above)  or  more. 
During  the  second  week  twenty  out  of  forty-five  showed  a  +  reaction, 
in  the  third  week  sixteen  out  of  forty,  and  in  the  fourth  week  nine  of 
thirty  cases.    On  the  other  hand,  sixteen  cases  in  the  first  week  showed  an 
absolutely  normal  globulin  reaction.    Five  cases  in  the  second  week  and 
only  three  in  the  third  week  were  negative  for  globulin.    Most  cases,  CA^en 
on  discharge,  gave  a  globulin  reaction  which  varied  from  slightly  to 
markedly  above  the  normal.     In  eleven  cases  the  fluids  were  followed 
until  both  cell  count  and  globulin  reaction  became  normal.     The  return 
to  normal  occurred  in  the  third  week  in  two  cases,  in  the  fourth  in  two 
cases,  in  the  fifth  in  one  case,  in  the  sixth  in  two  cases,  in  the  seventh  in 
three  cases,  and  in  the  tenth  week  in  one  case. 

Of  the  sixty-nine  cases  studied,  only  two  never  showed  any  abnormal 
fluids.  In  each  of  these  cases  the  fluid  was  examined  but  once,  on  the 
twenty-fifth  and  thirty-third  days  of  the  disease,  respectively.  One  case 
showed,  in  five  fluids  taken  between  the  ninth  and  forty-first  days  of  the 
disease,  no  evidence  of  abnormality  other  than  the  slightest  positive 
globulin  reaction  (v.  s.  -f ),  and  another,  in  three  fluids  obtained  on  the 
ninth,  sixteenth  and  twenty-third  days,  gave  similar  results.  Four  cases, 
including  one  abortive  case,  showed  fluids  which,  except  for  the  slightest 
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globulin  reaction,  were  normal  at  the  first  tapping  and  subsequently 
became  more  definitely  positive. 

The  commonest  type  of  fluid  seen  in  the  whole  series  is  one  with 
normal  or  slightly  increased  cell  count  and  a  well-marked  globulin  reac- 
tion. There  are,  however,  two  other  distinct  types  of  fluid  met  with. 
The  one  is  a  fluid  with  a  high  cell  count  and  a  normal  or  very  slight 
globulin  reaction,  and  the  other  is  a  fluid  with  a  normal  or  low  cell 
count  and  a  very  marked  globulin  reaction.  Twenty-six  cases  showed  at 
some  time  a  globulin  of  not  over  s.  -|-  and  cell  count  of  fifty  or  over. 
Twenty  of  these  occurred  in  the  first  week,  and  in  twelve  the  count  was 
over  100  cells  per  cubic  millimeter.  On  the  other  hand,  sixty-two  fluids 
from  thirty-four  cases  gave  a  globulin  reaction  of  -\-  or  more.  In  thirty- 
three  of  these  the  cell  count  was  normal  and  in  fifty-five  it  was  not  above 
forty  per  cubic  millimeter.  That  the  two  tA^pes  of  fluid  are  fairly  distinct 
is  shown  by  the  fact  that  only  five  cases  showed  fluids  with  both  a  high 
cell  count  (over  fifty),  and  even  a  moderately  high  globulin.  Each  type 
of  fluid  is,  moreover,  quite  definitely  characteristic  of  a  stage  in  the 
disease.  The  cellular  exudate  is  almost  always  associated  with  the  earliest 
days  of  the  acute  stage,  the  albuminous  exudate  with  the  latter  part  of 
the  acute  stage.  It  is  interesting  that  of  ten  cases  seen  within  the  first 
three  days  after  the  onset  of  symptoms,  all  but  one  had  a  cell  count  of 
over  fifty  (one  was  thirty-seven),  and  six  were  over  100.  On  the  other 
hand,  six  gave  a  negative  globulin  reaction.  In  four  the  reaction 
tvas  s.  -f-. 

DIAGNOSIS 

As  regards  early  diagnosis,  the  cases  examined  before  the  onset  of 
paralysis  are  of  the  greatest  interest.  Six  cases  were  seen  in  what  may 
be  termed  the  prodromal  period.  Four  of  these  developed  paralysis  later 
and  two  proved  to  be  of  the  abortive  type.  In  one  case  a  single  lumbar 
puncture  was  made  on  the  fourth  day  after  the  onset.  The  fluid  gave  a 
cell  count  of  650  per  cubic  millimeter,  90  per  cent,  polynuclears,  and 
a  -j-  globulin  reaction.  Three  days  later  the  child  suddenly  developed 
paral3^sis  and  in  five  hours  died  of  respiratory  failure.  A  second  case, 
the  sister  of  a  child  already  in  the  hospital,  was  seen  on  the  day  after 
the  onset  of  symptoms.  The  spinal  fiuid  contained  990  cells  per  cubic 
millimeter,  90  per  cent,  of  which  were  polymorphonuclears,  and  the 
globulin  reaction  was  s.  -f.  On  the  following  day  one  leg  was  paralyzed 
and  the  cell  count  of  the  spinal  fluid  was  627  per  cubic  millimeter  with 
80  per  cent,  mononuclears.  The  next  day  both  legs  were  paralyzed  and 
the  cell  count  was  1,221  per  cubic  millimeter,  with  92  per  cent,  mono- 
nuclears including  many  large  phagocytic  cells.  The  globulin  reaction 
was  -|-,  Thus  two  cases  seen  very  early  in  the  course  of  the  disease 
showed  fluids  with  unusually  high  cell  counts,  and  with  a  marked  pre- 
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dominance  of  polymorphonuclear  cells.  In  one  of  them  the  change  of  the 
cell  picture  from  the  polynuclear  type  to  the  mononuclear  type  could  be 
followed  coincident  with  the  onset  of  the  paralysis.  Three  other  cases 
in  the  prodromal  period,  one  an  abortive  case  and  two  becoming  paralyzed 
on  the  day  of  the  first  lumbar  puncture,  gave  cell  counts  of  thirty-seven, 
ninety-four  and  113  per  cubic  millimeter,  with  100  per  cent.,  93  per  cent, 
and  83  per  cent,  of  mononuclear  cells,  respectively,  and  globulin  reactions 
which  fell  within  normal  limits.  Finally  in  one  abortive  case  lumbar 
puncture  on  the  second  day  after  the  onset  of  symptoms  gave  a  wholly 
normal  fluid.  On  the  third  day  the  cell  count  was  sixty-two  per  cubic 
millimeter,  with  89  per  cent,  mononuclears  and  a  s.  +  globulin  reaction. 
On  the  sixth  day  the  cell  count  was  fifty-nine  per  cubic  millimeter,  all' 
mononuclears,  and  globulin  s.  -|-.  On  the  eleventh  day  the  spinal  fluid 
was  again  normal.  That  this  was  in  fact  an  abortive  case  of  poliomyelitis 
was  proved  later  by  showing  that  the  patient's  blood-serum  was  capable 
of  neutralizing  active  virus  when  mixed  with  it  and  injected  intracranially 
into  a  monkey. 

In  these  six  cases,  then,  examination  of  the  spinal  fluid  gave  evidence 
which  was  helpful  in  making  a  diagnosis  of  poliomyelitis  before  the  onset 
of  paralysis.  Similar  evidence  was  afforded  by  eleven  cases  of  Lucas 
and  by  one  of  Frissell.^  In  none  of  these  twelve  cases,  however,  was  a 
large  percentage  of  polynuclear  cells  found.  But  it  seems  of  importance 
to  call  attention  to  the  fact  that  a  fluid  whose  cytology  resembles  that 
found  in  cerebrospinal  meningitis  and  other  types  of  purulent  meningitis 
may  also  occur  in  the  early  stages  of  poliomyelitis. 

The  question  arises  as  to  whether  there  is  any  relation  between  the 
situation  and  extent  of  the  paralysis  or  the  severity  of  the  disease  and  the 
character  of  the  spinal  fluid.  Conclusions  on  this  point  cannot  be  drawn 
from  the  number  of  cases  seen  by  us.  It  would  seem,  however,  that  in 
cases  in  which  the  paralysis  is  limited  to  arms  or  to  cranial  nerves,  the 
lumbar  puncture  fluid  is  rather  apt  to  show  less  deviation  from  the 
normal  than  where  the  legs  are  involved.  This  is,  however,  far  from 
being  a  constant  finding.  Several  cases  which  had  acute  symptoms  (pain, 
irritability),  lasting  for  an  unusually  prolonged  period,  gave  an  unusually 
large  and  persistent  globulin  reaction.  Moreover,  the  disappearance  of 
the  acute  symptoms  was  frequently  coincident  with  a  diminution  in  the 
globulin  in  the  spinal  fluid.  The  fatal  cases  showed  nothing  in  the  fluid 
on  which  to  base  a  bad  prognosis. 

Since  the  infecting  organism  in  poliomyelitis  is  too  small  to  admit 
of  its  being  seen,  even  if  it  is  present  in  the  cerebrospinal  fluid,  and  since 
the  more  complicated  biological  tests  have  failed  to  prove  the  presence 
of  antibodv  in  the  fluid,  the  diagnostic  value  of  examinations  of  the 
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spinal  fluid  by  simple  chemical  and  microscopic  methods  must  necessarily 
be  merely  relative.  While  in  cerebrospinal  meningitis,  in  tuberculous 
meningitis,  in  pneumococcus,  influenzal  and  similar  types  of  mt^aingitis 
one  obtains  specific  information  and  is  usually  enabled  to  make  a  positive 
diagnosis  from  an  examination  of  the  spinal  fluid,  the  value  of  the  exami- 
nation in  poliomyelitis  is  necessarily  less  direct.  Thus  in  a  fluid  contain- 
ing a  high  percentage  of  polymorphonuclear  cells,  the  failure  to  find 
any  organisms  would  certainly  be  suggestive  of  poliomyelitis.  The  diffi- 
culty of  differential  diagnosis  is  perhaps  greater  when  one  has  a  fluid 
with  a  lymphocytic  cytolog}'.  Lucas  has  discussed  at  length  the  non- 
specificity  of  the  cytological  findings  in  various  meningeal  conditions, 
and  finds  a  similar  cell  picture  in  encephalitis,  poliomyelitis,  menin- 
gismus,  tuberculous  meningitis  and  syphilis  of  the  central  nervous 
system.  Because,  however,  the  examination  of  the  spinal  fluid  in  polio- 
myelitis lacks  specific  value,  it  would  be  very  wrong  to  conclude  that  it 
was  not  an  important  aid  in  diagnosis,  or  that  lumbar  puncture  should 
not  be  performed  in  suspicious  cases.  Eoutine  blood  examinations  and 
the  usual  urinary  analyses  have  comparatively  rarely  any  specific  diag- 
nostic value.  Their  greatest  usefulness  consists,  perhaps,  in  helping  to 
rule  out  certain  possibilities,  and  in  focusing  one's  attention  on  a  narrower 
group  of  processes.  Within  such  a  group  the  blood  or  urine  examination, 
partly  of  itself,  and  partly  when  brought  into  line  with  clinical  experi- 
ence, may,  by  l)ringing  either  negative  or  positive  evidence,  be  the  deter- 
mining factor  which  inclines  one  toward  the  correct  diagnosis.  The  value 
of  positive  findings  in  spinal  fluid  examinations  is  undoubted.  The 
value  of  negative  results  in  examination  approaches  it  in  importance. 
Thus  in  the  case  of  poliomyelitis,  the  failure  to  demonstrate  specific 
changes  in  the  spinal  fluid  should  rule  out  several  serious  meningeal 
conditions,  the  differential  diagnosis  of  which  from  poliomyelitis  in  the 
jireparalytic  stage  may  be  most  confusing.  On  the  other  hand,  by  the 
demonstration  of  non-specific  changes  (for  we  have  seen  that  by  far  the 
greater  number  of  fluids  in  poliomyelitis  are  in  one  way  or  another 
abnormal),  a  host  of  other  conditions  which  may  simulate  incipient 
poliomyelitis  are  removed  from  further  consideration.  Among  the  small 
group  of  remaining  possibilities,  certain  characteristic  types  of  fluid,  as 
for  instance  one  with  a  high  cell  count  and  a  normal  globulin  reaction, 
may  be  of  some  value  in  deciding  the  diagnosis.  More  careful  studies 
of  the  fluids  in  conditions  other  than  poliomyelitis  may  throw  further 
light  on  the  differential  value  of  non-specific  fluids.  At  any  rate,  when 
even  the  non-specific  fiuid  of  poliomyelitis  is  considered  in  association 
with  the  clinical  features  of  the  case  in  hand,  the  diagnosis  can  probably 
be  made  in  the  great  majority  of  cases  even  in  the  preparalytic  stage. 
The  ease  and  safety  with  which  lumbar  puncture  can  be  performed  and 
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the  simplicity  of  the  examination  of  spinal  fluids  should  make  the 
method  one  of  much  wider  use  than  it  is  at  present.  The  value  of  any 
future  method  of  treatment  of  poliomyelitis  must  depend  eventually  on 
the  possibility  of  early  diagnosis,  for  where  nerve  cells  have  been 
destroyed,  the  results  from  any  therapeutic  measures  will  be  compara- 
tively small. 

CONCLUSIONS 

The  spinal  fluid  from  cases  of  acute  poliomyelitis  during  the  first 
few  weeks  after  the  onset  of  symptoms  shows,  in  the  great  majority  of 
instances,  deviations  from  the  normal. 

Fluids  taken  during  the  early  days  of  the  disease,  and  especially 
before  the  onset  of  paralysis,  tend  to  show  an  increased  cell  count  with 
a  low  or  normal  globulin  content. 

At  this  early  stage  the  polymorphonuclear  cells  may  amount  to  90  per 
cent,  of  the  total.  Most  fluids,  however,  show  lymphocytes  and  large 
mononuclear  cells  almost  exclusively. 

After  the  first  two  weeks  the  cell  count  usually  drops  to  normal,  or 
nearly  to  normal,  and  there  is  frequently  an  increase  in  the  globulin 
content.  A  slight  increase  in  globulin  may  persist  for  seven  weeks 
or  more. 

Analogous  changes  may  be  found  in  the  spinal  fluid  of  abortive  cases. 

All  fluids  examined  reduced  Fehling's  solution. 

The  examination  of  the  cerebrospinal  fluid  in  acute  poliomyelitis, 
while  giving,  as  far  as  is  yet  known,  no  specific  diagnostic  criteria,  is  of 
the  utmost  value  as  an  aid  to  diagnosis  both  in  preparalytic  and  in 
abortive  cases. 

THE  BLOOD 

The  complete  symptomatology  of  diseases  caused  by  filterable  virus 
in  man  is  not  yet  established.  Certain  clinical  features  of  the  two  most 
studied  examples,  hydrophobia  and  i)oliomyelitis,  have  been  well  described, 
but  the  blood  picture  which  has  been  so  thoroughly  determined  in  most 
infectious  diseases  and  is  of  such  value  in  differential  diagnosis,  is  little 
discussed.  Owing  to  the  resemblance  of  numerous  features  of  rabies  and 
poliomyelitis,  it  seemed  that  a  comparative  study  of  the  blood  changes  in 
the  two  diseases  might  throw  some  further  light  on  the  nature  of  the 
human  body's  reaction  to  invasion  by  infecting  agents  of  this  type.  The 
large  systems  of  medicine  make  no  mention  of  blood  counts  in  either 
malady.  In  one  exhaustive  report  of  thirty  cases  of  rabies  by  Brain  and 
Maloney  the  blood  of  one  patient  is  reported  to  have  had  a  "slight  poly- 
morphonuclear leukocytosis." 

Through  the  courtesy  of  the  attending  physicians  at  the  Presbyterian 
Hospital,  in  New  York,  the  following  blood  counts  from  cases  of  hydro- 
phobia are  available : 
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Patient  1. — Male,  aged  35;  temperature,  99.3  F.;  W.  B.  C,  9,400;  polymorpho- 
nuclears, 76.0  per  cent.;  lymphocytes,  10.5  per  cent.;  large  mononuclears,  9.8  per 
cent.;  transitionals,  3.8  per  cent.;  basophils,  0.0  per  cent.;  eosinophils,  0.0  per  cent. 

Patient  2.— Male,  aged  27;  temperature,  100  to  103  F.;  W.  B.  C.  13,000: 
Polymorphonuclears,  76.5  per  cent.;  lymphocytes,  11.0  per  cent.;  large  mono- 
nuclears, 10.0  per  cent.;  transitionals,  2.5  per  cent.;  basophils,  0.0  per  cent.; 
eosinophils,  0.0  per  cent. 

Patient  3.— Male,  aged  27;  temperature,  103  F.  (Nov.  26).  W.  B.  C,  34,450: 
Polymorphonuclears,  85.0  per  cent.;  lymphocytes,  12.0;  large  mononuclears,  0.0 
per  cent.;  transitionals,  0.3  per  cent.;  basophils,  0.0  per  cent.;  eosinophils,  0.0 
per  cent. 

Patient  3.— Temperature  103  F.  (Nov.  27).  W.  B.  C,  30,200:  Polymorpho- 
nuclears, 87.0  per  cent.;  lymphocytes,  10.5  per  cent.;  large  mononuclears,  0.5  per 
cent.;  transitionals,  2.0  per  cent.;  basophils,  0.0  per  cent.;  eosinophils,  0.0  per  cent. 

Obviously,  except  in  the  first  case,  in  which  the  total  count  was  normal, 
there  was  a  leukocytosis.  In  all  the  cases  a  definite  polynucleosis  existed 
with  low  lymphocyte  percentage. 

In  the  literature  of  poliomyelitis  there  are  conflicting  statements 
about  the  leukocyte  count.  LaFetra^  in  ISTew  York  and  Miiller''  in 
Germany  have  made  the  most  extensive  observations  on  the  blood.  The 
former  reported  in  six  cases  a  leukocytosis,  running  from  13,400  to  20,600. 
He  says  nothing  about  the  differential  counts.  Mtiller,  on  the  other  hand, 
reporting  fifteen  cases,  says  that  a  leukopenia  of  from  3,000  to  5,000  was 
always  present  in  the  acute  stage.  He  gives  no  figures  but  states  that 
there  was  a  slight  increase  of  the  lymphocytes.  Gay  and  Lucas^"  made  a 
comparative  study  of  the  blood  in  monkeys  suffering  from  the  experimen- 
tally produced  disease  and  in  children  with  poliomyelitis.  In  monkeys 
they  report  a  leukopenia  during  the  acute  stage  with  a  lymphocytosis 
ranging  from  10  to  20  per  cent,  above  normal.  The  protocols  of  the 
human  cases,  however,  do  not  offer  very  convincing  support  to  their 
statements  that  a  similar  blood  picture  occurs  in  the  human  cases.  The 
lowest  count  reported  from  a  9  months'  baby  (Case  2),  is  7,800  to  12,200. 
The  other  three  cases  showed  the  following  leukocyte  counts: 

Case  1,  20  months,  11,600  to  17,400. 
Case  3,  2  years,  12,000. 
Case  4,  5  years,  13,400. 

These  blood  counts  can  hardly  be  considered  below  normal.  In  two  of 
their  four  cases  a  lymphocytosis,  "slight"  for  one  and  "62  per  cent."  for 
the  other,  is  given.  Of  the  other  two  cases,  one,  a  child  of  5  years,  had 
a  normal  differential  count  and  the  other  a  polynucleosis  of  75.5  per  cent. 
The  accompanying  tables  and  ensuing  statements  are  based  on  the 
study  of  the  blood  of  our  seventy-one  hospital  patients.  The  actual 
figures  given  represent  the  counts  from  only  fifty-nine  cases.   The  records 
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of  the  other  twelve  eases  were  omitted  because  those  patients  suffered 
from  other  conditions  which  might  have  affected  the  blood  count.  Care 
was  taken  to  avoid  collecting  the  blood  at  times  when  a  digestive  leuko- 
cytosis might  have  been  present.  The  total  white  count  was  made  in  the 
usual  way,  the  blood  and  0.5  acetic  acid  being  mixed  in  a  1-10  pipette 
and  the  drop  counted  on  a  0.1  mm.  cell.  For  differential  counts  Wright's 
modification  of  the  Eomanowski  .stain  was  used. 


Table   1. — Differential  BLooD-t'OLNT  ix  Cases  of  Acute  Poliomyelitis 


First  Week 

Age, 
Years 

^2-1 

Number 
of  V.  ases 

4 

23,900-35,600 

Max. 
Min. 
Aver. 

rely. 

59.0 
25.0 
42.0 

Lymph. 

57.0 
16.5 
36.7 

L.Mono. 

18.0 
1.0 
9.5 

Trans. 

15.0 
0.5 

7.7 

Baso. 

0.5 

0.0 

Eosin. 

1.0 
0.0 

Stim.* 

1.5 
0.0 

1-2 

12 

12,200-26,000 

Max. 
Min, 
Aver. 

70.0 
26.5 

48.2 

50.0 
16.5 
33.2 

13.5 
1.5 
7.5 

13.5 
2.5 

8.0 

1.0 
0.0 

15.5 

0.0 

1.0 

0.0 

2-3 

5 

9,000-23,000 

Max. 
Min. 
Aver. 

64.5 
32.5 

48.5 

43.0 
20.0 
31.5 

14.0 
1.5 
7.7 

18.0 

3.0 

10.5 

1.5 

0.0 

7.0 
0.0 

1.5 
0.0 

3-4 

4 

6,900-15,000 

Max. 
Min. 
Aver. 

72.0 
55.0 
68.5 

29.0 
17.0 
23.0 

8.5 
1.0 

4.7 

13.0 
1.5 
7.2 

0.5 
0.0 

9.0 
0.0 

1.0 
0.0 

4-5 

6 

12,400-33,000 

Max. 
Min. 
Aver. 

81.0 
44.5 
62.7 

37.5 
18.6 
28.0 

26.5 

2.6 

14.5 

14.5 
4.5 
9.5 

1.5 
0.0 

0.0 
0.0 

0.5 
0.0 

5-7- 

4 

8,800-23,300 

Max. 
Min. 
Aver. 

77.0 
62.2 
69.6 

24.0 
16.7 
20.3 

11.7 
0.5 
6.5 

5.5 
1.0 
3.2 

1.0 
0.0 

8.0 
0.0 

1.0 
0.0 

8-21 

3 
38 

12,000-16,700 

Max. 
Min. 
Aver. 

75.0 
59.0 
67.0 

17.5 
13.0 
15.2 

17.0 
0.5 

8.7 

9.5 
4.5 
7.0 

0.05 
0.0 

1.5 
0.0 

0.0 
0.0 

1-2 

11 

12,300-30,400 

Max. 
Min. 
Aver. 

Second  Week. 
73.0         56.0 
37.0           9.0 
55.0         32.5 

23.0 

0.5 

11.7 

11.0 

4.0 

7.7 

6.0 
0.0 

5.5 

0.0 

0.05 
0.0 

2-3 

8 

9,800-20,000 

Max. 
Min. 
Aver. 

61.5 

38.0 
49.7 

41.0 
10.0 
25.5 

23.5 

2.0 

12.7 

10.5 
2.0 
6.2 

5.0 
0.0 

7.5 
0.0 

0.5 
0.0 

3-4 

2 

14,600-19,700 

Max. 
Min. 
Aver. 

84.0 
57.5 
70.7 

21.5 

6.5 

14.0 

13.5 

6.5 

10.0 

6.5 
3.0 
4.7 

0.0 
0.0 

0.5 
0.0 

0.5 
0.0 

4-5 

1 

28,000 

5-7 

1 

11,800 

76.5 

14.5 

4.5 

3.5 

0.0 

0.5 

0.5 

8-12 

1 
24 

12,000 

02.0 

17.5 

16.0 

3.5 

0.0 

1.0 

0.0 

'Stim="Stimulation  Forms"  of  Turck. 


Third  Week 

Age,       Number  Poly.    Lymph.  L.Mono.  Trans.      Baso.     Eosin.     Stim. 

Years    of  Cases 


Max. 

67.0 

58.5 

7.5 

13.5 

1.5 

10.5 

1.0 

1-2 

13 

8,300-26,100 

Min, 
Aver. 

30.5 

48.7 

22.0 

40.2 

0.0 
3.7 

0.5 
7.0 

0.; 

0.0 

0.0 

Max. 

63.5 

42.5 

24.5 

9.5 

0.5 

3.0 

0.5 

2-3 

5 

12,800-23,700 

Min. 
Aver. 

45.0 
54.7 

16.0 

29.2 

0.0 

12.2 

2.5 

6.0 

0.0 

1.0 

0.0 

Max. 

59.5 

37.5 

6.5 

14.0 

1.0 

6.5 

0.0 

3-4 

2 

10,300-15,700 

Min. 
Aver. 

45.0 
52.2 

20.0 

28.7 

2.0 

4.2 

5.5 

9.7 

0.0 

0.5 

0.0 

4-5 

1 

28,000 

5-7 

1 

28,000 

72.0 

9.0 

2.0 

10.0 

0.0 

2.0 

0.0 

8-12 

2 
24 

7,800-18,000 

Max. 
Min. 
Aver. 

67.5 
63.0 
65.2 

28.0 
19.5 
23.7 

4.5 
3.5 

4.0 

9.0 
2.0 

0.0 

a.o 

2.5 
1.0 

0.0 
0.0 

Fourth  Week 

Max. 

60.0 

63.5 

41.0 

17.0 

1.0 

4.0 

2.5 

1-2 

11 

10,100-24,700 

Min. 
Aver. 

26.5 
43.2 

21.5 

42.5 

35.0 
23.7 

1.5 
9.5 

0.0 

0.0 

0.0 

Max, 

65.0 

46.0 

10.5 

10.0 

0.5 

6.0 

0.0 

2-3 

5 

14,600-23,600 

Min. 
Aver. 

26.5 

45.7 

23.5 
34.7 

0.5 
5.5 

4.5 

7.2 

0.0 

0.0 

0.0 

Max. 

51.0 

46.5 

1.5 

8.5 

0.5 

8.0 

0.5 

3-4 

2 

11,000-19,800 

Min. 
Aver. 

40.5 
45.7 

37.5 
42.0 

0.0 
0.7 

3.5 
6.0 

0.0 

2.0 

0.0 

Max. 

58.5 

33.8 

10.5 

4.0 

0.6 

2.7 

0.3 

4-5 

3 

10,500-22,300 

Min. 
Aver. 

42.0 
50.2 

27.9 
30.8 

6.4 

8.4 

2.0 
3.0 

0.0 

0.5 

0.0 

Max. 

64.5 

36.0 

12.5 

2.5 

0.5 

0.0 

0.0 

5-7 

2 

14,200-21,000 

Min. 
Aver. 

49.5 
57.0 

25.0 
30.0 

7.5 

10.0 

1.5 
2.0 

0.0 

0.0 

0.0 

8-12 

2 
25 

9,400-10,700 

Max. 
Min. 
Aver. 

64.5 
62.5 
63.5 

26.0 

2.5 
0.0 
1.7 

8.0 
4.5 
6.2 

0.5 
0.0 

4.5 
0.5 

0.5 
0.0 

Fifth  Week 

Max. 

60.5 

56.0 

13.5 

10.0 

0.5 

6.5 

1.0 

1-2 

6 

9,100-23,600 

Minn. 
Aver. 

38.0 
49.2 

20.5 

38.2 

1.0 
7.2 

2.0 

6.0 

0.0 

1.5 

0.0 

Max. 

58.0 

44.5 

9.5 

14.0 

0.0 

9.5 

0.5 

2-3 

6 

15,000-27,000 

Min. 
Aver. 

40.0 
49.0 

21.5 
33.0 

0.0 
4.2 

5.0 
9.5 

0.0 

3.5 

0.0 

Max. 

60.5 

30.0 

10.5 

6.5 

1.0 

4.0 

0.5 

3-4 

3 

12,800-16,700 

Min. 
Aver. 

54.5 
57.5 

25.0 
27.5 

6.0 

8.2 

2.5 
4.5 

0.0 

2.0 

0.0 

4-5 

2 

6,300-20,000 

Max. 
Min. 

85.0 
62.5 

24.0 
19.0 

12.0 
0.5 

7.0 
3.5 

1.0 
0.0 

2.0 

1.0 

0.0 

17 

Aver, 

73.7 

21.5 

6.2 

5.2 

Hixth  Wee  A; 

Age,       Number  Poly.    Lymph.  L.Mono.  Trans.      Baso.     Eosin.     Stim. 

Years    of  Cases 


1-2 

3 

9,600-20.700 

Max. 
Min. 
Aver. 

40.0 
23.0 
31.5 

69.0 
32.0 
50.5 

10.0 
O.W 
5.0 

15.0 
0.5 

7.7 

0.5 
0.0 

2.5 
0.5 

2.0 
0.0 

2-3 

2 

10,200-22,800 

Max. 
Min. 
Aver. 

57.0 
45.0 
51.0 

44.0 
29.0 
36.5 

4.5 
2.0 
3.2 

9.0 
0.5 

4.7 

0.5 
0.0 

3.5 
0.5 

2.0 
0.5 

4-5 

2 

13,100-28,600 

Max. 
Min. 
Aver. 

G4.0 
57.5 
60.7 

34.0 
23.5 

28.7 

8.5 
7.0 
7.7 

3.0 
1.5 
2.2 

0.0 
0.0 

1.0 
0.0 

0.0 
0.0 

57 

1 

15,000 

50.0 

32.5 

4.0 

11.0 

0.0 

1.5 

1.0 

8-12 

1 
9 

9,400 

47.0 

37.5 

5.5 

4.0 

0.0 

3.5 

2.5 

1-2 


2-3 


3-4 


4-5 


5-7 


Seventh 

Week 

2 

23.700-26,700 

Max. 
Min. 
Aver. 

51.0 
31.5 
41.2 

45.0 
34.5 
39.7 

10.0 
9.5 
9.7 

5.0 
4.0 

2.0 
0.0 

6.5 
0.5 

0.5 
0.0 

3 

15,800-22,300 

Max. 
Min. 
Aver. 

70.0 
42.5 
56.2 

43.6 
16.0 
29.8 

11.0 
0.5 
5.7 

7.5 
3.5 
5.5 

0.5 
0.0 

5.0 
1.0 

0.0 
0.0 

1 

9,800 

49.0 

30.5 

4.0 

11.5 

0.5 

4.0 

0.0 

2 

11,000-12,400 

Max. 
Min. 
Aver. 

62.0 
39.5 
50.7 

54.5 
16.0 
35.2 

10.5 
0.5 
5.5 

4.0 
0.5 
2.2 

9.5 
0.5 

1.0 
0.5 

0.5 

1 
9 

16.000 

59.5 

22.0 

7.5 

8.5 

0.5 

2.0 

0.0 

Eighth 

Week 

Max. 

52.5 

37.5 

9.0 

5.5 

0.0 

1.5 

4-5 

2 

10,700-12,000 

Min. 

47.0 

35.5 

8.5 

2.5 

0.0 

0.5 

Aver, 

49.7 

36.5 

8.7 

4.0 

8-12 

1 
3 

16,000 

« 

58.0 

32.5 

2.0 

6.0 

0.0 

2.0 

0.0 


0.5 


Te7ith  Week 
4-5  1  10,800  61.5         23.5  4.5  9.0  0.0  0.0  0.5 

Tiielfth  Week 
4-5  1  16,000  54.0         38.0  5.5  2.0  0.0  1.5  0.0 
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The  first  set  of  tables  is  designed  to  show  minimal,  maximal  and 
average  counts  for  groups  of  cases.  A  second,  composite  table  shows 
minimal,  maximal  and  average  total  leukocyte  counts  of  all  ages  together 
by  weeks.  Such  a  compilation  seems  justifiable  because  the  age  variation 
is  much  less  in  respect  to  the  total  than  the  differential  leukocyte  count. 

Table  2. — Composite  Table  Showing  Minimal,  jVIaximal  and  Average  Total 
Leukocyte  Counts  of  All  Ages  by  Weeks 

Week        Number  of  Cases 

First  38 

Second  24 

Third  24 

Fourth  25 

Fifth  17 

Sixth  9 

Seventh  9 

Eighth  3 

Tenth  1 

Twelfth  1 

151 


Table  3. — Tins  Table  Comprises  Separately  the  Counts  from  Preparalytic 

and  Abortive  Cases 


Maximal 

Minimal 

Average 

24,600 

12,200 

18,400 

24,500 

12,000 

18,250 

23,300 

10,400 

16,800 

20,300 

11,600 

15,900 

21,800 

10,800 

16,300 

23,200 

10,500 

16,800 

19,500 

15,000 

17,250 

14,000 

10,700 

12,400 
10,800 
16,000 

Case 

Age,  Yrs. 

\ 

V.  B.  C. 

Poly.  ] 

Lymph. 

L.Monc 

).  Trans. 

Baso. 

Eosin.  ' 

stim. 

B.  X. 

5 

3/0* 

15,000 
7,000 

81.0 

J.   S. 

214 

2/0 

14,200 

58.5 

31.5 

7.0 

3.0 

0.0 

0.0 

0.0 

C.  T. 

% 

2/0 

35.000 

32.0 

55.0 

1.0 

9.0 

0.0 

1.0 

1.5 

E.  N. 

6 

6/0 

23,200 

76.0 

17.0 

3.0 

2.5 

0.0 

1.0 

0.5 

H.  B. 

6 

2/0 

8,800 

77.0 

17.5 

0.5 

4.0 

0.0 

0.0 

1.0 

3/0 

11,200 

79.5 

14.5 

0.5 

4.5 

0.0 

0.5 

0.5 

6/0 

5,600 

68.5 

22.0 

1.5 

6.0 

0.0 

1.0 

1.0 

13/0         11,800       76.5       14.5         4.5         3.5         0.0         0.5         0.5 
P.  T.         2  1/0         15,000       52.5       31.5       13.5         1.5         0.5         0.5         0.0 

*The  numerator  of  the  fraction  signifies  the  day  of  the  disease,  the  denomi- 
nator the  day  of  the  paralysis. 

It  is  obvious  from  tliese  figures  that  while  in  most  cases  in  the  pre- 
paralytic stage  the  total  leukocyte  count  varies  within  the  normal,  there 
is  a  tendency  toward  the  upper  limits.  More  cases  showed  counts  well 
above  than  below  the  usual  extremes.  In  the  differential  counts  there  is 
a  definite  polynucleosis  with  the  one  exception  of  an  8  months'  infant  in 
whom  the  relation  of  polymorphonuclears  and  lymphocytes  is  normal. 
Furthermore,  the  lymphocyte  percentages  in  all  the  other  cases  are  dis- 
tinctly below  the  usual  figure. 
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Table  4. — Differential  Counts  in  Xobmal  Individuals 


Age,  Years 

Poly. 

Lymph. 

L.Mono. 

Eosin. 

Base. 

Max. 

33.0 

58.5 

12.2 

4.5 

0.8 

1/2-1 

Mill. 

24.C 

50.5 

7.3 

0.0 

0.1 

Aver. 

30.4 

55.9 

9.6     . 

2.0 

0.4 

Max. 

39.7 

58.8 

11.7 

0.0 

0.5 

1-2 

Min. 

27.5 

45.3 

0.7 

1.0 

0.0 

Aver. 

30.3 

51.2 

8.5 

3.2 

0.2 

Max. 

44.3 

55.0 

11.3 

0.0 

1.2 

2-3 

Minn. 

33.2 

43.5 

5.0 

0.5 

0.0 

Aver. 

38.7 

49.0 

8.2 

3.1 

0.4 

Max. 

54.1 

47.0 

10.2 

4.2 

0.9 

3-4 

Min. 

36.2 

32.2 

5.0 

1.5 

0.0 

Aver. 

44.7 

39.1 

11.2 

2.8 

0.5 

Max. 

51.7 

49.5 

0.7 

4.0 

0.0 

4-5 

Min. 

42.2 

38.4 

3.4 

1.0 

0.3 

Aver. 

48.5 

42.1 

6.0 

2.0 

0.3 

Max. 

61.8 

30.7 

10.0 

4.7 

1.0 

5-6 

Min. 

52.0 

21.2 

6.5 

0.7 

0.3 

Aver. 

56.5 

29.9 

10.0 

2.5 

0.6 

Max. 

61.3 

34.1 

15.7 

4.7 

0.6 

6-7 

Min. 

52.3 

24.5 

8.1 

0.1 

0.0 

Aver. 

56.0 

30.4 

10.8 

2.2 

0.2 

Max. 

72.0 

39.1 

15.2 

3.5 

0.2 

7-8 

Min. 

45.2 

21.1 

6.7 

0.0 

0.0 

Aver. 

54.4 

32.5 

11.6 

0.1 

0.06 

In  one  instance  in  which  blood  counts  were  made  by  the  physician 
before  the  patient  came  to  the  hospital,  a  low  total  count  appeared,  7,000 
two  days  before  the  paralysis  and  3,000  on  the  day  after  paralysis.  The 
differential  count,  however,  showed  a  polymorphonuclear  increase  each 
time  (81  per  cent,  and  08  per  cent).  Except  for  this  one  case  which 
subsequently  became  one  of  our  seventy-one,  we  have  not  seen  a  true 
leukopenia.  One  abortive  case  in  a  little  girl  6  years  of  age  showed 
counts  of  5,600  to  11,800.  In  the  youngest  children  the  leukocyte  counts 
have  been  highest,  and  the  polymorphonuclear  increase  has  been  both 
relatively  and  actually  more  marked  than  in  the  older  patients.  A  glance 
at  the  tables,  however,  will  show  that  all  ages  have  a  high  white  cell 
count.  Furthermore,  the  leukocytosis  persists  for  a  surprising  length 
of  time.  In  nine  cases,  for  example,  observed  during  the  seventh  week, 
the  leukocytes  numbered  15,000  to  19,500  with  an  average  of  17,250. 

The  differential  count  presents  a  fairly  constant  picture.  For  com- 
parison, a  table  of  differential  counts  from  normal  individuals  prepared 
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by  Schloss^^  is  printed.  There  is  obviously  in  poliomyelitis  an  increase 
in  polymorphonuclear  cells  of  10  to  15  per  cent,  above  the  normal.  This 
increase  appears  irrespective  of  the  patient's  age,  though  the  -"^oungest 
children  have  shown  perhaps  the  highest  polynuclear  counts.  Contrary 
to  the  observations  of  Miiller  and  Gay  and  Lucas,  we  have  found  a 
diminution  of  lymphocytes.  In  general,  they  have  been  from  15  to  20 
per  cent,  below  the  normal  percentages.  Notwithstanding,  however,  the 
great  variation  which  these  cells  present  in  relation  to  age,  the  finding 
of  low  lymphocyte  percentages  has  been  constant  in  all  our  cases  of 
poliomyelitis. 

No  abnormality  was  noted  in  the  number  of  transitional  and  large 
mononuclear  cells.  In  a  good  many  cases  there  has  been  an  increase  in 
eosinophils.  This  finding,  however,  has  not  been  sufiiciently  constant  to 
justify  further  comment.  No  counts  were  made  of  the  red  cells,  nor  were 
any  hemoglobin  estimations  recorded.  There  has  been  nothing,  however, 
in  the  appearance  of  the  patients  to  suggest  an  anemia  resulting  from  the 
disease;  nor  did  the  stained  erythrocytes  look  abnormal.  No  actual 
counts  were  made  of  blood  platelets,  but  the  impression  was  gained  in  the 
course  of  many  differential  counts  that  these  elements  were  somewhat 
increased. 

To  sum  up,  then,  we  have  found  in  the  blood  of  patients  with  polio- 
myelitis a  constant  and  marked  leukocytosis.  In  several  instances  the 
count  has  been  as  high  as  30,000.  In  only  one  case  has  there  been  a 
definite  leukopenia.  Besides  the  increase  in  total  cells,  there  has  been 
an  equally  constant  increase  of  polymorphonuclears  of  10  to  15  per  cent, 
above  the  normal,  and  a  diminution  of  lymphocytes  of  15  to  20  per  cent. 
The  other  forms  of  leukocytes  have  shown  no  abnormalities. 

What  the  significance  of  this  leukocytosis,  and  especially  the  poly- 
nucleosis, may  be,  is  at  present  not  clear.  In  view  of  the  fact  that  the 
brunt  of  the  body's  attempt  at  defense  falls  on  the  lymphatic  system,  and 
that  the  cells  which  are  marshalled  at  the  point  of  attack  seem  to  be 
lymphocytes,  one  might  be  led  at  first  thought  to  expect  a  lymphocytosis 
in  the  blood.  On  the  other  hand,  it  is  conceivable  that  the  lymphocytes 
are  relatively  few  in  the  circulation  because  they  are  constantly  being 
withdrawn  to  meet  the  invasion  of  the  virus  in  the  spinal  cord.  It  will 
require,  however,  a  more  fundamental  knowledge  of  the  kind  of  reaction 
the  body  develops  to  this  type  of  infecting  agent  before  a  correct  expla- 
nation of  the  blood  picture  can  be  made.  At  all  events,  while  the  blood 
picture  in  poliomyelitis  is  perhaps  not  any  more  specific  than  are  the 
changes  in  the  spinal  fluid,  it  is  at  least  helpful.  If  taken  in  connection 
with  other   available   evidence,   a   leukocytosis   of   15,000   to   30,000   is 


11.  Scliloss:  "The  Normal  Percentages  of  the  Different  Varieties  of  Leukocytes 
in  Infants  and  Children,"  Arch.  Int.  Med.,  1910,  vi,  638. 
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distinctly  suggestive  of  the  disease  in  question,  especially  if  the  poly- 
morphonuclear cells  are  increased  at  the  expense  of  the  lymphoc}i;es. 

NoTK. — Since  this  paper  has  reached  the  proof,  certain  additions  to  our 
knowledge  of  the  pathologj'  of  poliomyelitis  have  appeared  which  indicate  defi- 
nitely the  general  systemic  nature  of  the  infection.  In  view  of  tlie  finding  in 
many  viscera  of  areas  of  focal  necrosis  with  many  polynuclear  phagocytes^  an 
explanation  for  the  polymorphonuclear  cytosis  in  the  blood  is  at  once" suggested. 
Furthermore,  the  appearance  of  many  disintegrating  lymphocytes  lends  support 
to  the  idea  that  rapid  destruction  of  lympliocytcs  underlies  the  lympliopenia.  Both 
these  explanations  for  the  blood  picture  are  offered  purely  as  liypothcses. 

Sixty-Sixth  Street  and  Avenue  A. 


ATROPHY    OF    INFANTS* 
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STRASSBURG 

The  term  "atrophy  of  infants"  was  formerl}^  used  to  designate  a 
disease  sui  generis.  It  was  characterized  clinically  by  the  fact  that  chil- 
dren, who  had  developed  well  up  to  a  certain  time,  gradually  began  to 
fail  and  eventually  died,  presenting  the  picture  of  a  progressive  and  often 
extreme  grade  of  emaciation.  This  peculiar  condition,  which  was  seen 
only  in  infants,  came  to  be  known  under  different  names,  such  as  tabes 
mesenterica,  athrepsia,  pedatrophy  and  "decomposition."  But  the  change 
in  name  brought  with  it  no  scientific  or  practical  advance.  The  nutri- 
tional disturbances  stand  out  so  prominently  in  the  clinical  picture  of  the 
disease  that  they  generally  came  to  be  recognized  as  the  most  essential 
feature.  "Wlien  the  children  presented  a  greater  or  less  degree  of  atrophy, 
infectious  processes  were  likely  to  make  their  appen ranee  in  various  parts 
of  the  body  and  these  hastened  the  fatal  termination  of  the  atrophy. 

The  pathologic-anatomic  findings  appeared  to  justify  the  assumption 
that  the  atrophy  was  a  disease  entity.  The  autopsies  showed  not  only 
a  general  emaciation,  but  it  was  believed,  in  addition,  that  there  was  an 
actual  atrophy  of  the  intestinal  tract.  The  intestinal  musculature 
appeared  to  be  thinned  out  to  a  marked  degree  and  the  intestinal  glands 
to  be  hypotrophic.  Therefore  it  appeared  reasonable  to  believe  that  as 
a  result  of  this,  the  nutrition  of  the  child  must  have  suffered  and  even- 
tually could  not  be  maintained  at  a  point  at  which  life  was  possible. 
More  recent  investigations  have  shown,  however,  that  the  views  that  have 
been  held  in  regard  to  the  atrophy  of  the  intestinal  tract  are  no  longer 
tenable ;  that  the  autopsy  findings  have  been  misinterpreted,  in  that  what 
appeared  to  have  been  a  thinning  of  the  intestinal  wall  due  to  atropliy, 
is  in  reality  a  thinning  out  of  the  muscular  layers  due  to  distention,  and 
the  histologic  findings  in  the  intestinal  mucosa  are  directly  referable  to 
post-mortem  changes.  An  examination  of  the  intestinal  mucosa  of  a 
child  that  has  died  as  a  result  of  atrophy  shows  that  it  is  absolutely 
normal,  provided  the  examination  is  made  soon  after  death  and  with  all 
the  necessary  precautions.  At  the  present  time,  therefore,  the  pathologist 
can  regard  this  atrophy  only  as  the  result  of  a  development,  far  behind 
what  it  should  be,  and  of  an  extreme  emaciation. 

*  Translation  by  F.  C.  Zapffe,  M.D.,  Chicago,  of  a  paper  read  by  the  author 
at  Strassbnrg,  Nov.  7,  1911. 
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This  unsatisfactory  state  of  our  knowledge  has  led  to  the  laying  of 
altogether  too  much  importance  on  the  secondary  infections  of  atrophic 
children.  This  is  especially  true  of  otitis  media.  As  a  matter  of  fact, 
pus  is  often  found  in  the  middle  ear  of  children  who  have  died  in  a 
condition  of  atrophy.  A  natural  result  of  this  finding  was  the  belief 
that  bacterial  products  of  a  poisonous  kind  could  be  absorbed  from  the 
purulent  areas  produced  by  these  bacteria,  and  that  in  consequence  the 
atrophy  is  nothing  more  than  the  result  of  a  septic  intoxication.  The 
question  was  never  asked  of  the  clinician  whether  the  otitis  media  first 
appeared  when  the  child  was  already  atrophic,  or  whether  it  ushered  in 
the  entire  process.  The  finding  of  a  purulent  otitis  media  was  regarded 
as  sufficient  ground  for  teaching  physicians  that  atrophy  is  the  result 
of  otitis  media. 

One  thing  at  least  can  be  said  for  pathologists :  they  were  at  all  times 
of  one  mind.  They  were  at  first  all  fully  convinced  that  there  was  an 
intestinal  atrophy  and  they  were  later  convinced  that  otitis  media  played 
a  most  alarming  part  in  the  high  infant  mortality.  This  unanimity  of 
opinion  was  not  to  be  found  among  the  clinicians  at  any  time.  There 
are  so  m.any  views  held  as  to  the  nature  of  atrophy  that  I  cannot,  at  this 
time,  refer  to  them  all.  I  will  content  myself  with  mentioning  those 
definite  facts  to  which  we  can  hold  fast  and  what  outlook  these  allow 
for  medical  activity. 

Atrophy  is  not  a  disease  per  se,  but  a  disturbance  in  growth  and  in 
general  nutrition,  which  is  the  result  of  nutritional  disturbances,  or  of 
infectious  processes,  or  of  both.  The  clinical  picture  may  be  the  same  in 
all  these  instances,  but  a  differentiation  based  on  etiology  is  of  great 
importance  to  us  on  account  of  prophylaxis  and  therapy.  If  the  disease 
is  a  nutritional  disturbance,  splendid  results  can  be  obtained  by  dietetic 
management.  If,  however,  an  infection,  which  we  cannot  therapeutically 
influence,  is  the  exciting  factor,  we  are  often  placed  in  a  position  where 
we  can  neither  check  nor  cure  the  atrophy. 

Before  going  deeper  into  the  subject,  I  should  like  to  put  the  question 
before  you,  whether  under  like  conditions  ever}'  nursing  infant  becomes 
atrophic  or  whether  to  do  so  is  the  tendency  of  only  certain  ones.  And  I 
should  like  to  answer  this  question  by  saying  that  the  occurrence  of 
atrophy,  irrespective  of  the  causes  producing  it,  is  distinctly  the  result 
of  a  constitutional  anomaly.  "We  are  all  aware  that  the  same  errors  are 
made  in  feeding  many  children,  and  yet  only  a  proportion  of  these 
become  atrophic.  The  same  difference  obtains  with  children  suffering 
from  infectious  processes.  For  instance,  a  child  may  pass  safely  through 
an  attack  of  whooping-cough,  bronchopneumonia  or  otitis  media  with- 
out any  severe  influence  on  his  general  condition  or  his  growth  being 
apparent,  whereas  the  general  condition  of  other  children  may  be  affected 
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in  the  severest  wa}-  by  these  same  diseases.  Naturally,  in  the  case  of 
infections  one  thinks  of  a  different  degree  of  virulence  of  the  organisms. 
But  even  when  there  may  be  actually  a  variation  in  virulence  this  does 
not  by  anv  manner  of  means  explain  the  great  difference  in  the  effect 
on  the  general  condition  and  the  growth  of  the  child. 

Every  clinician,  and  still  better,  every  family  physician,  knows  that 
there  are  many  families  in  which  an  infant,  as  the  result  of  a  nutritional 
disturbance  or  of  an  infection,  will  temporarily  lose  weight,  but  in  which 
a  case  of  atrophy  never  develops.  Wliile  on  the  other  hand,  there  are 
families  in  which  even  under  good  conditions,  one  or  more  infants  pass 
through  some  stage  of  atrophy.  These  facts  are  of  the  very  greatest 
importance,  because  the  majority  of  physicians  have  been  rather  inclined 
to  accept  the  statement  that  atrophy  is  always  the  result  of  poor  nutrition, 
deficient  care  and  poor  hygiene.  Of  course,  it  cannot  be  denied  that  all 
these  factors  may  greatly  influence  the  course  of  the  atrophy;  yet  every- 
thing is  not  to  be  explained  as  a  result  of  them,  because  we  continually 
see  children  who  do  not  become  atrophic  in  spite  of  every  improper  and 
dangerous  kind  of  food.  If  we  restrict  our  studies  entirely  to  the  children 
of  the  working  class,  we  hardly  obtain  information  as  to  the  fundamental 
character  of  atrophj^^  for  in  this  class  it  is  seldom  possible  to  obtain  as 
exact  a  history  as  is  necessary  to  clear  up  the  question  or  to  exclude  the 
non-essentials.  However,  as  I  have  previously  stated,  this  condition  of 
atrophy  in  infants  is  seen  not  only  in  children  of  the  lower  classes,  but 
also  in  those  better  situated,  and  it  is  in  these  that  one  is  able  to  obtain 
a  more  exact  idea  of  the  essential  process  of  the  disease. 

We  may  differentiate  three  classes  of  children  that  may  suffer  from 
tliis  condition  more  or  less  during  infancy.  The  first  group  comprises 
children  that  have  inherited  the  exudative  diathesis  (Exudative  Diatheses, 
Czernv).  The  milder  forms  are  recognized  only  by  the  difficulties  in  the 
way  of  proper  nutrition  of  the  child.  Children  with  a  more  severe  form  of 
exudative  diathesis  readily  become  atrophic  if  the  diet  is  not  very  care- 
fully regulated.  It  is  especially  instructive  that  this  condition  also  occurs 
in  breast-fed  infants.  The  majority  of  these  children  may  be  recog- 
nized from  the  very  beginning  by  the  fact  that,  irrespective  of  whether 
they  are  nursed  by  their  mothers  or  by  wet-nurses,  they  regain  their  birth 
weights  late  and  also  that  they  do  not  show  the  development  and  increase 
in  weight  which  is  characteristic  of  normal  children  under  similar  condi- 
tions. If.  in  severe  cases,  breast  milk  is  the  only  food  given,  on  the  basis 
that  it  is  the  best  food  for  all  children,  the  complete  clinical  picture  of 
atrophy  may  develop.  This  takes  place  the  more  readily  because  children 
with  the  exudative  diathesis  are  susceptible  to  infections  and  are  hindered 
in  their  development  by  such  to  a  most  marked  degree.  Continued  study 
of  this  atrophy  as  a  result  of  an  exudative  diathesis  has  convinced  me 
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that  its  development  in  the  beginning  is  favored  by  the  injurious  effect 
of  improper  food.  A  change  from  a  milk  rich  in  fat  to  an  artificial 
food  containing  much  carbohydrate  and  little  fat,  brings  about  a  cure 
of  the  atrophy.  If  the  diet  is  regulated  so  that  these  children  do  not 
become  too  fat  or  retain  too  much  water,  the  disposition  to  infection, 
which  is  characteristic  of  the  exudative  diathesis,  becomes  less. 

Among  the  better  classes  the  children  receive  attention  more  promptly 
and  medical  advice  is  sought  early,  so  that  it  is  relatively  seldom  that 
severe  grades  of  atrophy  occur.  Among  the  lower  classes  the  mother 
usually  experiments  with  the  diet  for  a  while  herself,  or  she  seeks  the 
advice  of  other  women,  especially  midwives,  whose  knowledge  for  such 
cases  is  insufficient,  and  it  is  on  this  account  that  one  can  see  in  children's 
hospitals  and  infants'  homes  a  large  number  of  children  with  exudative 
diathesis  in  the  atrophic  stage.  The  cases  are  not  thankless  for  thera- 
peutics ;  and  examples  of  cure  furnish  the  chief  objects  of  advertisement 
for  children's  departments. 

The  second  class  or  group  of  children  who  readily  fall  victims  to 
atrophy,  are  those  of  neuropathic  and  psychopathic  parents.  They  offer 
much  greater  difficulty  in  the  way  of  treatment  and  the  results  \mder 
even  the  most  favorable  circumstances  are  often  very  unsatisfactory.  The 
extreme  irritability  of  the  nervous  system  of  the  intestinal  tract  and 
certain  psychic  peculiarities  furnish  the  foundation  for  the  atrophy.  I 
should  not  wish,  however,  to  be  misunderstood  as  maintaining  that  every 
child  of  psychoneuropathic  parents  must  present  the  same  pathologic 
qualities.  Such  children  inherit  sometimes  an  irritability  of  one  part 
of  the  nervous  system  and  sometimes  of  another,  and  only  one  group  of 
children  i^his  class  is  in  danger  of  becoming  atrophic  during  infancy. 
The  excessive  irritability  of  the  intestinal  nervous  mechanism  is  mani- 
fested in  the  main  by  the  fact  that  these  children  vomit  on  slight  provo- 
cation. The  vomiting  is  sometimes  so  severe  that  it  is  almost  impossible 
to  administer  sufficient  food,  so  long  as  a  fluid  diet  is  necessary.  When 
a  soft  diet  can  be  given  in  place  of  the  fluid  diet,  the  vomiting  ceases. 
Sufficient  time  may  have  elapsed,  however,  to  have  produced  an  atrophy, 
the  result  of  insufficient  nourishment. 

So  far  as  the  intestines  are  concerned,  this  state  of  the  nervous 
system  shows  itself  by  the  fact  that  such  children  react  to  irritation  in  a 
way  that  normal  children  would  not,  and  have  numerous  stools,  and  because 
numerous,  of  an  abnormal  character.  As  a  result  of  this,  we  see  that 
even  the  unavoidable  variations  in  the  composition  of  the  mother's  milk 
may  produce  diarrhea.  The  result  is  the  same  with  artificial  feeding. 
These  children  react  with  diarrhea  to  a  relatively  small  amount  of  carbo- 
hydrate in  the  diet.  As  a  certain  amount  of  carbohydrate  in  the  food 
is  an  absolute  necessity  for  the  welfare  of  a  child,  and  especially  for  a 
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gain  in  weight,  those  who  receive  the  carefully  regulated  quantity  of 
carbohydrate  necessary  remain  backward  in  weight  and  become  thereby 
more  or  less  atrophic.  When  certain  psychic  anomalies  are  prep-^nt  the 
difficulties  of  the  situation  are  manifestly  increased.  The  children  of 
neuropathic  parents  often  have  the  trait  of  persistently  refusing  articles 
with  a  taste  to  which  normal  children  readily  become  accustomed.  The 
difficulty  is  then  that  the  child  so  positively  refuses  the  food  that  we  have 
ordered  that  he  can  hardly  be  made  to  take  it.  Unfortunately,  instinct 
does  not  induce  these  children  to  take  only  such  food  as  is  beneficial 
to  them  and  to  refuse  that  which  could  be  injurious.  They  often  drink 
greedilv  a  food  as  a  result  of  which  they  have  plainly  become  atrophic, 
and  energetically  refuse  for  days  the  taking  of  a  food  by  which  they 
eventually  will  be  cured.  The  treatment  of  such  children  always  requires 
a  wide  experience,  and  the  exercise  of  great  patience  and  energy.  These 
factors  are  not  always  obtainable  and  therefore  it  is  not  astonishing  that 
such  children  often  present  severe  grades  of  atrophy  even  under  favorable 
circumstances. 

It  should  also  be  mentioned  that  these  ps3'chopathic  children  are 
almost  always  to  be  recognized  by  their  bad  sleeping  and  great  restless- 
ness. They  respond  to  stimuli  which  the  normal  child  would  not  notice 
and  often  with  evidences  of  dislike.  This  circumstance  increases  the 
danger  of  atrophy  as  a  result  of  alimentary  causes,  because  those  respon- 
sible for  children  may  feel  called  on,  on  account  of  the  restlessness,  to 
experiment  with  the  food  and  do  not  always  do  this  intelligently  and 
successfully. 

From  what  has  been  said  it  is  sufficiently  apparent  that  in  the  case 
of  many  children  of  psychoneuropathic  parents"  there  are  numerous 
factors  that  may  make  proper  and  sufficient  feeding  difficult  or  almost 
impossible.  Most  of  the  children  seen  in  clinics  and  in  institutions  with 
whom  unsatisfactory  results  are  obtained,  belong  to  this  class.  And  still 
it  is  not  infrequently  possible  with  proper  care  to  keep  them  alive.  A 
stud}'  of  the  death-rate  of  infants  shows  that  this  type  contributes  largely 
to  the  mortality.  This  is  not  solely  the  result  of  the  difficulties  men- 
tioned but  because  in  such  children  there  are  still  other  anomalies  of 
innervation  and  these  have  very  bad  results  especially  if  they  affect  the 
circulation. 

In  the  third  class  or  group  are  the  children  with  the  "hydropic" 
constitution  who  in  consequence  of  disturbances  of  nutrition  readily 
develop  atrophy.  Children  with  such  a  tendency  show  difi'erences  in  salt 
and  water  retention  from  normal  children.  These  children  retain  readily 
large  quantities  of  water  in  their  tissues.  However,  the  bond  between 
the  water  and  the  salts,  the  carbohydrates  and  the  colloidal  substances  in 
the  tissues  must  be  much  weaker  than  under  normal  conditions  because 
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the  slightest  nutritional  disturbance  causes  wide  variations  in  the  water 
content  of  the  body.  This  is  shown,  even  when  no  disturbances  are 
present,  by  the  great  variations  in  the  daily  body  weight.  Children  of 
this  group  will  readily  gain  a  great  deal  of  weight  when  a  diet  rich  in 
sugars  and  salt  is  given.  Acute  nutritional  disturbances  and  infectious 
diseases  cause  such  an  extreme  loss  of  fluid  as  to  lead  to  an  atrophy  which 
is  recovered  from  with  difficulty. 

It  is  Cjuite  evident  from  what  has  been  said,  that  atrophy  may  result 
from  many  different  causes.  In  the  one  instance,  a  child  with  exudative 
diathesis  may  become  atrophic  as  the  result  of  a  food  rich  in  fat;  in 
another  instance,  a  neuropathic  child  may  reach  apparently  the  same 
condition  in  consequence  of  an  insufficient  quantity  of  food,  and  in  the 
third  case,  the  lability  of  the  water  content  of  the  organism  is  responsible 
for  similar  results. 

A  consideration  of  the  constitution  of  children  makes  it  clear  to  us 
that  there  are  certain  jirercquisite  conditions  that  must  be  present  in 
the  body  in  order  that  atrophy  ma}'  develop,  but  this  gives  us  no  cicar 
idea  as  to  the  pathogenesis  of  the  condition.  Atrophy  is  characterized 
by  a  cessation  of  normal  growth  in  the  entire  organism.  This  disturbance 
in  growth  manifests  itself  in  one  direction  by  the  absence  of  increase  in 
bod}'  weight  or  even  by  a  loss.  This  is  easily  understood  because  in  such 
cases  the  development  of  fat  ceases.  Emaciation  of  varying  degree  is  the 
external  evidence  of  this.  The  atrophic  child  does  not  grow  nor  does  he 
accumulate  fat  even  when  given  a  food  which  under  normal  conditions 
would  lead  to  an  increase  in  body  weight  and  increase  in  fat.  If  one  is 
inclined  to  the  belief  that  the  absence  of  fat  is  caused  by  a  lack  of  devel- 
opment of  adipose  tissue,  one  may  say  that  atrophy  is  a  disturbance  of 
growtli  wliich  is  most  manifest  in  the  lack  of  development  of  adipose 
tissue. 

Both  the  failure  of  general  growth  and  of  fat  formation  occasioned  by 
atrophy  are,  however,  fully  reparable.  As  soon  as  the  nutritional  disturb- 
ance is  overcome  or  the  infection  ceases,  growth  proceeds  in  the  normal 
manner  and  the  delay  is  compensated  for.  We  must  conclude,  therefore, 
that  the  disturbance  is  not  a  deep-seated  one  in  the  cell-complex  of  the 
infant's  organism.  The  nature  of  the  injury  has  not  been  positively 
ascertained.  From  comparison  with  the  etiology  of  disturbances  of  plant 
physiology  we  may  assume  that  inorganic  substances  play  a  considerable 
part  in  the  production  of  atrophy.  I  cite,  for  instance,  the  striking 
influence  that  potassium  exerts  on  the  growth  of  plants.  In  the  acute 
nutritional  disturbances  of  infants  the  organism  loses,  according  to 
published  observations,  a  particularly  large  amount  of  potassium.  If 
potassium  exerts  an  effect  on  animal  cells  similar  to  that  on  plant  cells, 
then  the  failure  of  growth  in  atrophy  is  understandable.    But  the  condi- 
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tions  are  apparentl}'  not  as  simple  in  the  human  organism.  It  would  be, 
at  the  present  time,  very  presumptuous  to  ascribe  the  disturbances  of 
growth  in  atrophy  to  the  loss  of  a  single  mineral  substance.  B  ;t  it  is 
in  this  way  possible  for  us  to  conceive  how  apparently  dissimilar  causes 
may  give  a  similar  clinical  picture  of  atrophy.  They  all  lead  to  the  loss 
of  mineral  substances  and  apparently  chiefly  of  those  which  are  of  deter- 
mining influence  for  the  growth  of  the  cells. 

Similar  disturbances  are  also  seen  in  the  case  of  older  children  and  yet 
in  these,  the  clinical  picture  of  atrophy  is  not  easily  produced.  As  I  have 
mentioned  .before,  infants  living  under  like  conditions  do  not  all  become 
atrophic.  To  explain  this  difference  we  must  consider  the  facts  which 
at  present  are  known  to  govern  the  growth  of  the  infant  and  those  which 
govern  the  growth  of  the  older  child.  We  know  that  in  the  case  of  the 
former,  it  is  not  exclusively  the  material  furnished  in  the  food  which  is 
responsible  for  growth  but  that  certain  deposits  in  the  body  are  drawn 
on  and  that  these  are  present  at  the  time  of  birth  and  are  gradually  used 
up  during  the  lactation  period.  Under  normal  conditions  these  deposits 
suffice  to  compensate  for  a  greater  or  less  loss,  the  result  of  pathologic 
processes.  In  the  case  of  the  child  who  is  hereditarily  affected  so  that  one 
or  the  other  of  these  depots  is  deficient,  even  at  birth,  consequences  of 
many  kinds  follow  any  disturbance  that  may  arise,  and  one  of  these 
consequences  is  atrophy.  That  this  is  not  a  consideration  of  mere  theo- 
retical value  is  seen  from  the  fact  that  what  theoretically  should  cure  the 
atroph)',  actually  does  so.  It  is  only  with  difficulty  and  in  the  less  severe 
grades  of  atrophy  that  an  exclusively  milk  diet,  even  of  mother's  milk, 
can  produce  a  cure.  In  the  severe  cases  this  is  absolutely  impossible. 
Atrophy  requires  a  food  in  which,  in  addition  to  the  milk,  certain  compo- 
nents should  be  present  in  order  to  compensate  for  the  loss  that  has  taken 
place  as  a  result  of  disease.  The  choice  of  the  substances  to  be  added 
must  be  made  not  alone  with  the  idea  of  compensation,  but  it  must  also, 
in  those  cases  where  disturbances  of  nutrition  have  been  the  determining 
factor,  be  one  which  prevents  the  return  of  these. 

With  this  idea  in  mind  the  numerous  therapeutic  measures  that  are 
employed  have  come  into  use,  but  at  the  present  time  they  have  more 
empirical  than  scientifically  proved  data  to  recommend  them.  At  the 
present  time  only  so  much  can  be  said  in  regard  to  the  food  components, 
that  it  is  the  fat  that  must  be  much  restricted  in  the  treatment  of  atrophy 
and  that  the  place  of  this  must  be  taken  by  carbohydrates. 
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P.  S.  Potter^  classifies  the  portals  of  entry  of  the  tubercle  bacilli  into 
the  human  organism:  (1)  Prenatal  infection.  This  may  occur  in  three 
ways:  (a)  germinal  transmission,  (b)  placental  transmission,  (c)  intra- 
partum transmission.  The  possibility  of  the  seed  carrying  the  disease 
from  the  father  is  demonstrated  by  Freedman,  who  injected  into  the 
vagina  of  guinea-pigs  after  coitus  a  solution  containing  bacilli  and  a  week 
later  killed  the  pigs.    He  found  the  bacilli  lying  in  the  embryonic  layer. 

(2)  Infection  through  the  buccal  and  nasopharyngeal  mucous  membranes. 

(3)  Infection  through  the  skin.     (4)  Aerogenic  infection,     (o)  Entero- 
genic  infection. 

After  a  careful  perusal  of  the  literature  Potter  concludes  that  any 
part  may  serve  at  some  time  as  the  portal  of  entrance  of  the  tubercle 
bacillus,  but  in  the  majority  of  instances  it  is  the  respiratory  or  alimen- 
tarv  tract. 
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L.  Cobbett^  believes  that  infection  in  phthisis  comes  chiefly  through 
the  mucous  membrane  of  the  respiratory  tract.  He  criticizes  the  theory 
of  Calmette  and  the  Lille  school,  that  it  results  from  ingestion  of  tubercle 
bacilli.  This  conclusion  is  based  on  the  possibility  of  producing  phthisis 
by  feeding  animals  tubercle  bacilli  through  a  tube;  and  on  experiments 
of  Vansteenberghe  and  Grysez,  who  found  anthracosis  of  the  lungs  after 
feeding  guinea-pigs  india  ink  and  carbon.  Cobbett  believes  the  antlira- 
cosis  was  the  natural  anthracosis  of  the  city-bred  guinea-pig.  He  failed 
to  find  any  trace  of  anthracosis  after  feeding  india  ink  to  country-bred 
guinea-pigs. 

In  feeding  experiments  with  animals  there  is  always  the  danger  that 
the  material  may  be  aspirated  into  the  lungs.  Cobbett  showed  that  organ- 
isms could  reach  the  lungs  from  the  air,  since  cultures  taken  from  the 
lungs  post  mortem  showed  all  the  organisms  usually  found  in  the  air. 
Cultures  from  other  organs  remained  sterile. 

G.  Leuenberger*  contributes  records  of  two  interesting  cases  of  pla- 
cental and  of  congenital  tuberculosis.  In  the  first  instance  the  mother 
died  of  tuberculous  meningitis  and  miliary  tuberculosis.  Tubercle  bacilli 
were  found  in  the  fetal  liver  and  numerous  miliary  tubercles  in  the 
placenta.  Injection  of  a  small  piece  of  the  liver  and  of  the  heart's  blood 
of  the  fetus  into  a  guinea-pig  gave  rise  to  pulmonary  tuberculosis. 

In  the  second  instance  the  mother  suffered  from  a  pulmonary  tuber- 
culosis. She  aborted.  Neither  the  fetus  nor  placenta  showed  any  tuber- 
culous changes  —  but  tubercle  bacilli  were  found  in  the  intervillous  spaces 
of  the  placenta. 

Guinea-pigs  injected  with  blood  from  the  umbilical  vein  developed 
the  disease. 

From  the  study  of  these  two  cases  Leuenberger  draws  the  following 
conclusions :  When  the  mother  suffers  from  acute  miliary  tuberculosis, 
there  can  develop  numerous  miliary  tubercles  in  the  placenta  and  from 
these  tubercle  bacilli  can  penetrate  the  fetal  circulation,  and  it  is  also 
true  that  without  tuberculous  changes  in  the  placenta  or  membranes  the 
bacilli  can  pass  from  mother  to  child ;  that  is,  during  birth  there  can  be 
sufficient  injury  to  the  chorion  vessels  to  allow  the  bacilli  to  pass  from 
the  intervillous  spaces  into  the  fetal  circulation.  In  view  of  this  fact, 
immediate  tying  of  the  cord  of  the  new-born  children  of  tuberculous 
mothers  is  advisable. 

Iv.  Peisich'^  doubts  the  possibility  of  germinative  infection.  He  says 
placental  disease  with  penetration  of  the  bacilli  into  the  fetus  is  the  usual 
method  of  prenatal  infection.  He  also  discredits  a  specific  predisposition 
to  tuberculosis,  but  regards  as  more  probable  a  congenital  feeble  resist- 
ance which  allows  acquired  infection.  The  mode  of  infection  in  children 
varies  with  age.    Young  babies  are  usually  infected  by  their  attendants, 
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eitlier  by  inhalation  or  ingestion  of  tlie  bacilli.  The  result  is  a  severe 
pulmonary  tuberculosis  with  rapid  generalization.  In  children  up  to  the 
school  age  ingestion  of  a  small  number  of  the  bacilli  is  more  usual  and  the 
consequence  is  a  benign  local  form  of  the  disease.  Older  children  are 
infected  as  are  adults,  usually  by  inhalation  of  the  bacilli, 

A.  Moeller^  is  of  the  opinion  that  an  individual  can  become  tuber- 
culous from  tubercle  bacilli  lodged  in  carious  teeth  and  in  the  ulcers  of 
unclean  mouths. 

In  order  to  ascertain  the  frequency  in  which  tubercle  bacilli  are  found 
in  these  locations,  he  examined  two  sets  of  children.  The  first  comprised 
194  children  with  diseased  lungs;  153  had  carious  teeth,  182  had  ulcer- 
ations in  the  mouth.  Tubercle  bacilli  were  found  fourteen  times  in  the 
carious  teeth  and  the  pscudotubercle  bacilli  twenty-three  times:  in  the 
ulcerated  patches  tubercle  bacilli  were  found  thirty-five  times  and  tbe 
pseudotubercle  bacilli  forty-two  times. 

The  second  series  comprised  fift3'-three  healthy  children.  Twenty-six 
had  carious  teeth  and  forty-one  foul  conditions  of  the  mouth.  Xo  tubercle 
bacilli  were  found  in  the  teeth,  but  pseudotubercle  bacilli  occurred  nine 
times.  In  the  ulcers  tubercle  bacilli  were  found  six  times  and  pseudo- 
bacilli  eighteen  times. 

While  admitting  that  tubercle  bacilli  gain  access  more  frequently 
through  the  tonsil,  the  writer  still  lays  stress  on  the  importance  of  these 
modes  of  infection. 

0.  Ehrhardt*  reports  tuberculosis  of  the  mucous  membrane  of  the 
mouth  and  the  lower  jaw  following  the  extraction  of  a  tooth  in  a  9-year- 
old  girl.  The  extraction  wound  did  not  heal  and  there  developed  in  the 
mucous  membrane  on  either  side  of  the  alveolar  process  a  row  of  grayish- 
yellow  nodules  (tubercles).  Tlie  alveolar  process  was  twice  its  normal 
thickness  and  the  cervical  glands  on  the  corresponding  side  were  enlarged. 
The  author  thinks  the  movement  of  the  alveolar  process  indicates  an 
infection  at  the  time  of  extraction,  probably  through  the  instruments. 
He  examined  twenty  cases  of  carious  teeth  in  children  with  tuberculosis 
and  only  once  found  an  acid-fast  bacillus.  This  was  somewhat  thicker 
than  the  tubercle  bacillus,  and  may  have  been  Petris'  milk-bacillus. 

F.  S.  Mathews''  says  that  the  tonsil  is  the  probable  source  of  infection 
of  cervical  lymph-node  tuberculosis,  though  it  may  come  from  a  tooth, 
the  pharynx  or  nasopharyngeal  adenoids.  Xo  tubercle  bacilli  were  found 
in  fifty-seven  tonsils  removed  for  various  causes.  This  confirms  the  views 
of  Hodenpyl,  Wright  and  Judd,  who  claim  that  isolated  tuberculosis  of 
the  tonsil  is  rare.  Tubercle  bacilli  were  found,  however,  in  five  tonsils 
removed  from  children  suffering  from  tuberculous  cervical  adenitis. 

C.  C.  Warden,^^  who  found  tubercle  bacilli  in  five  of  twelve  tonsils 
removed  according  to  the  usual  routine,  draws  the  following  conclusions : 
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(1)  Tonsils  may  oftener  be  the  avenue  of  tuberculous  infection  in  chil- 
dren than  was  formerly  supposed.  (2)  The  observations  of  Dieulafoy 
and  Latham  are  confirmed  by  this  study,  namely,  that  hypertr^phied 
tonsils  contain  tubercle  bacilli  in  the  proportion  of  1  to  6.  ('^)  ^t  is 
possible  that  tubercle  bacilli  may  assume  a  vegetative  or  saprophjiic 
existence  in  the  tonsil. 
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The  following^^  is  a  summary  of  the  work  done  by  the  English  Eoyal 
Commission  of  Tuberculosis  on  the  relation  between  the  form  of  the 
disease  in  man  and  that  in  animals. 

Three  groups  of  tubercle  bacilli  can  be  isolated  from  tuberculous 
lesions  in  man.  Group  I  has  all  the  characteristics  of  the  bovine  t^-pe. 
Group  II  of  the  human  type,  and  Group  III  has  some  characteristics  of 
both  the  others.  Human  and  bovine  tubercle  bacilli  cannot  be  differ- 
entiated morphologically,  but  they  differ  in  their  cultural  characteristics 
and  in  their  power  of  producing  disease  in  different  animals.  They  can 
be  regarded  as  different  types  of  the  same  organism. 

Pulmonary  tuberculosis  is  but  rarely  caused  by  the  bovine  type.  On 
the  other  hand,  50  per  cent,  of  primary  lethal  abdominal  tuberculosis  in 
children  is  due  to  the  bovine  type,  and  a  large  per  cent,  of  cervical  gland 
tuberculosis  in  children  is  caused  by  this  type  also.  There  can  be  no 
doubt  that  primary  abdominal  and  cervical  gland  tuberculosis  of  bovine 
origin  are  due  to  deglutition  of  tuberculous  material  and  in  all  probability 
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this  material  is  milk  containing  tubercle  bacilli.  Preventing  the  inges- 
tion of  living  tubercle  in  the  milk  -will,  according  to  the  Commission, 
diminish  abdominal  and  cervical  gland  tuberculosis  among  children.  The 
government  control  of  milk  and  meat  must  be  more  widespread  in  order 
to  prevent  the  sale  of  foodstuffs  which  come  from  tuberculous  animals. 

W,  H.  Park  and  C.  Krumwiede^'  have  made  a  study  of  human  and 
bovine  t}-pes  of  tubercle  bacilli  in  the  different  forms  of  human  tuber- 
culosis. According  to  them,  tubercle  bacilli,  isolated  from  man,  fall  into 
two  groups,  designated  as  the  human  and  bovine  types.  These  types 
differ  somewhat,  especially  culturally  and  in  virulence.  The  groups  differ 
probably  because  of  their  residence  in  different  hosts  for  long  periods 
of  time.  The  evidence  of  a  rapid  change  of  type  is  incomplete  and 
inconclusive. 

The  writers  collected  from  the  literature  records  of  tuberculosis  in 
which  the  type  of  bacillus  was  identified  and  compared  the  findings  with 
those  in  a  group  of  their  own  cases.  From  a  study  of  both  these  groups 
they  conclude  that  the  incidence  of  bovine  infection  is  a  negligible  factor 
in  adults.  In  children,  however,  it  causes  a  considerable  percentage  of 
cervical  adenitis.  Further,  in  young  children  an  appreciable  amount  of 
fatal  tuberculosis  is  due  to  this  infection, 

William  Litterer^*  examined  nine  consecutive  cases  of  primary  tuber- 
culous adenitis  to  ascertain  the  type  of  infecting  organism.  In  five  he 
obtained  cultures  of  the  human;  in  four,  of  the  bovine  type.  Most  valu- 
able for  differentiating  these  types  are  the  reaction  curve  test  in  glycerin 
bouillon  and  the  test  of  the  virulence  of  the  organism  to  rabbits.  (The 
bovine  type  is  virulent  for  rabbits,  the  human  is  not.)  The  reaction 
curves  in  glycerin  bouillon  depends  on  the  chemical  reaction  of  this 
medium,  when  the  bacilli  are  grown  on  it.  The  first  change  in  either 
instance  is  the  diminution  of  the  amount  of  acid.  In  the  case  of  the 
bovine  bacillus,  the  reaction  may  become  alkaline;  in  the  case  of  the 
human  type,  the  neutral  point  is  closely  approached  and  seldom  passed. 

V.  A.  Moore^^  has  made  an  extensive  study  to  ascertain  the  frequency 
with  which  tubercle  bacilli  are  eliminated  from  infected  cattle.  He 
found  that  the  milk  from  cows  with  tubercular  udders  contained  tubercle 
bacilli  in  large  numbers,  as  well  as  the  milk  from  animals  with  open 
pulmonary  or  intestinal  lesions,  or  lesions  of  the  organs  of  reproduction, 
when  it  becomes  contaminated  by  feces  or  uterine  discharges. 

As  a  rule,  the  bacilli  are  not  found  in  the  milk  from  animals  in  which 
a  careful  physical  examination  discloses  no  evidence  of  the  disease, 
although  they  may  give  a  positive  tubercular  reaction. 

The  writer  believes  that  the  number  of  tubercle  bacilli  in  market  milk 
could  be  greatly  reduced  and  probably  eliminated  by  frequent  and  thor- 
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ougli  physical  examinations  of  dairy  cows  and  the  removal  of  all  whieli 
show  evidence  of  the  disease. 

F.  AV.  Eothe^*^  performed  a  number  of  inoculation  experiments  on 
guinea-pigs  with  pieces  of  mesenteric  and  bronchial  glands.  He  wished 
to  ascertain  the  frequency  of  bronchial  and  mesenteric  gland  tuberculosis 
in  children  in  Berlin ;  the  mode  of  infection,  and  the  type  of  the  infecting 
organism.  Glands  from  100  children  were  examined,  and  twenty-one 
of  the  inoculated  guinea-pigs  developed  tul)erculosis.  From  twenty  of 
these  the  human  bacillus  was  isolated  and  from  one  the  bovine.  From 
this  study  Eothe  concludes  that  20  per  cent,  of  the  children  in  Berlin 
are  infected  with  tuberculosis ;  that  tlie  preponderance  of  infection  is 
through  the  respiratory  tract,  and  that  the  bovine  type  of  bacillus  plays 
a  part  secondary  to  the  human  type. 

A.  Ebers^^  believes  that  in  a  number  of  instances  he  succeeded,  by  the 
passage  through  rabbits  and  guinea-pigs,  in  transforming  tubercle  bacilli 
obtained  from  a  human  source,  and  having  the  characteristics  of  the 
human  type,  into  bacilli  with  all  the  characteristics  of  the  bovine  type. 

W.  R.  Howard^^  enumerates  the  following  ways  in  which  human 
beings  can  become  infected  with  the  bovine  tubercle  bacillus :  ( 1 )  By  the 
use  of  milk  from  tuberculous  cows  and  its  products.  (2)  By  the  use  of 
infected  meats,  improperly  cooked  or  carelessly  handled.  (3)  Through 
drinking  water  from  wells  where  tuberculous  animals  water,  (4) 
Through  flies  in  the  immediate  proximity  of  infected  herds  carrying  the 
infection  to  unprotected  foods. 

H.  Kossel-°  examined  709  phthisical  patients  and  found  the  bovine 
type  of  bacillus  alone  probably  three  times  —  surely  twice ;  the  mixed 
form  once;  and  the  human  type  705  times. 

These  numbers  speak  for  the  fact  that  phthisis  is  spread  from  man 
to  man, 

F.  Jessem  and  L.  Eabinowitch"^  have  undertaken  a  series  of  researches 
to  verify  the  findings  of  various  writers  that  tubercle  bacilli  occur  in  the 
blood  not  only  in  the  advanced,  but  also  in  the  early  stage  of  tubercu- 
losis, and  they  have  been  able  to  detect  bacilli  in  the  blood,  even  in 
patients  afflicted  in  a  mild  degree.  They  believe  blood  examination  a 
very  important  diagnostic  measure,  especially  when  the  sputum  cannot 
be  obtained. 

T.  Kurashige--  was  able  to  demonstrate  tubercle  bacilli  in  100  per 
cent,  of  155  mild  and  severe  cases  of  pulmonary  tuberculosis.  The  pene- 
tration of  the  bacilli  into  the  blood  does  not  always  give  rise  to  miliary 
tuberculosis.     The  finding  is  of  diagnostic  but  not  of  prognostic  value. 

A.  Krause'^  has  not  been  able  to  demonstrate  tubercle  bacilli  in  the 
blood  as  frequently  as  other  observers.  He  does  not  tliink  the  prognosis 
of  these  bacilli  carriers  absolutely  bad. 
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E.  Feer-*  studied  the  v.  Pirquet  and  conjunctival  tuberculin  tests  in 
children.  He  vaccinated  2,000;  of  these,  171  were  tuberculous,  ninety- 
seven  suspicious  and  1,732  free  from  tuberculosis;  163  of  the  tuberculous 
children,  sixty-two  of  those  suspicious,  and  277  of  those  free  from  tuber- 
culosis gave  positive  reactions, 

A  positive  v.  Pirquet  reaction  is  without  doubt  specific  for  tubercu- 
losis. Especially  valuable  is  the  test  during  the  first  three  years;  after 
this  time  a  negative  result  is  of  more  value  than  a  positive  one.  Care 
must  be  taken  to  distinguish  the  spurious  from  the  true  reactions.  Eeac- 
tions  which  disappear  in  twenty-four  hours  are  not  specific. 

As  to  the  conjunctival  reaction,  Feer  believes  it  more  often  indicates 
an  active  tuberculosis  than  the  v.  Pirquet,  but  he  does  not  recommend  its 
use,  as  severe  conjunctivitis  and  phlyctenules  often  develop. 
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L.  Hamman  and  S.  Wolman^^  have  made  the  conjunctival  and 
V.  Pirquet  tests  in  1,500  patients.  They  sum  up  their  opinion  of  the 
relative  importance  of  the  two  tests  as  follows :  "As  the  specificity  of  the 
reactions  is  now  well  established  in  the  sense  that  only  patients  who  have 
at  some  time  been  infected  by  tubercle  bacilli  can  react,  the  test  shows 
that  a  large  number  of  healthy  people  have  been  so  infected,  but  as  the 
test  remains  positive,  even  when  the  infection  has  been  overcome,  the 
story  it  tells  is  of  absorbing  interest  to  the  clinician  only  when  the  patient 
is  still  in  his  infancy.  Eeactions  during  the  first  year  or  two  of  life  mean 
that  the  patient  has  been  only  recently  attacked  and  must  be  strength- 
ened for  combat  with  the  invader,  but  if  the  test  is  negative  and  the  child 
not  moribund  or  suffering  from  measles,  any  suspicions  of  tuberculosis 
are  dispelled. 

"The  conjunctival  test,  if  only  safe  solutions  are  used,  is  not  nearly 
so  sensitive  as  the  cutaneous  test.  In  event  of  a  negative  reaction  entire 
reliance  must  be  placed  on  other  methods  of  investigation." 

E.  Pollak-^  agrees  that  a  negative  cutaneous  reaction  in  nurslings 
speaks  with  the  greatest  possibility  against  the  existence  of  a  tuberculous 
focus,  which,  however,  cannot  absolutely  be  excluded.  If  the  reaction  is 
negative,  the  more  delicate  "stick-reaction"  must  be  employed.  According 
to  Hamburger,  this  reaction  is  obtained  by  injecting  beneath  the  skin 
0.1  to  1  mg.  of  tuberculin.  It  must  not  be  injected  later  than  the  second 
or  third  day  after  vaccination  or  the  increased  sensitiveness  to  tuberculin 
caused  by  the  vaccination  may  lead  to  a  general  reaction.  A  positive 
V.  Pirquet  reaction  proves  not  only  the  presence  of  a  tuberculous  focus, 
but  that  the  process  is  an  active  one,  because  latent  tuberculosis  does  not 
exist  in  nurslings. 

E.  Klose-'  vaccinated  120  children,  suspected  of  having  tuberculosis, 
with  human  and  bovine  tuberculin.  Of  these,  forty  did  not  react  to 
either;  the  others  reacted  similarly  to  both.  Klose  offers  two  explana- 
tions. Either  the  antigens  of  human  and  bovine  tuberculin  are  identical 
or  there  are  two  kinds  of  antibodies  formed  in  the  body  and  each  reacts 
with  its  particular  antigen. 

The  writer  believes  that  from  the  results  obtained  by  vaccinating  with 
both  tuberculins  one  can  decide  which  should  be  used  as  a  therapeutic 
measure. 

P.  S.  Wallenstein^*  believes  the  more  latent  the  tuberculosis,  the 
stronger  must  be  the  concentration  of  the  tuberculin  to  cause  a  reaction 
and  that  this  usually  runs  a  course  of  a  "late  reaction."  The  more  the 
process  leans  toward  an  initial  active  stage,  the  weaker  should  the  concen- 
tration of  the  tuberculin  be;  even  a  one-eighth  per  cent,  solution  can 
cause  a  reaction.    The  more  manifest  the   tuberculosis,   all   the   more 
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concentrated  must  be  the  tuberculin,  and  in  very  advanced  cases  the 
reaction  is  negative  even  with  100  per  cent,  solutions. 

St.  EngeP^  declares  that  the  intracutaneous  tuberculin  test  has 
numerous  advantages  over  other  tuberculin  tests.  He  uses  one  drop  of 
a  1/1,000  solution  of  old  tuberculin  and  if  no  reaction  follows,  increases 
the  strength  to  1  per  cent.,  10  per  cent.,  and  100  per  cent.  In  some 
instances  the  patients  will  react  to  the  larger  dose  and  not  to  the  smaller. 
The  subcutaneous  test  fails  with  febrile  patients  and  the  cutaneous  with 
patients  whose  susceptibility  to  tuberculin  is  reduced,  but  the  intracuta- 
neous method  succeeds  when  these  others  fail. 

G.  Rovere^*  repeated  the  conjunctival  test  in  thirty  non-tuberculous 
children  under  2  years  of  age,  to  ascertain  whether  a  local  "hypersensi- 
tiveness"  could  be  obtained.  Each  child  was  tested  eight  to  ten  times. 
The  results  were  negative  and  substantiated  the  findings  of  other  authors, 
that  local  "hypersensitiveness"  cannot  be  produced  by  repeated  instilla- 
tions of  tuberculin  into  the  eye. 

Barheim-Karrer,^°  discussing  the  condition  of  hypersensitiveness  of 
the  skin  to  the  v.  Pirquet  test,  asserts  that  children  suffering  from  eczema 
can  give  a  positive  reaction,  when  there  is  no  focus  of  tuberculosis.  A 
differential  diagnosis  can  be  made  only  by  a  second  vaccination  which  is 
negative  in  eczema  and  markedly  positive  in  tuberculosis.  Cases  of 
hypersensitiveness  to  the  v.  Pirquet  test,  as  described  by  this  writer,  fall 
into  two  groups,  the  first  including  those  with  severe  local  symptoms; 
the  second,  those  with  general  symptoms. 

In  the  first  group  the  papule  is  especially  large,  intensely  red,  with 
sometimes  a  vesicle  in  the  center,  rarely  an  ulcer.  The  lesions  last  much 
longer  than  in  ordinary  reactions. 

In  the  second  group,  beside  the  severe  local  manifestations,  lesions 
have  occurred  in  other  parts  of  the  body,  and  phlyctenules,  conjunctivites 
and  rhinitis  have  all  been  observed.  The  general  eruptions  are  especially 
interesting  and  resemble  measles  or  scarlet  fever,  as  well  as  urticaria  and 
erythema  urticatum.  Their  incubation  stage  is  not  regular;  they  may 
appear  ten  hours  or  ten  days  after  the  vaccination. 

J.  Sorgo^"  has  added  a  contribution  to  the  question  whether  the  tuber- 
culous infected  organism  possesses  a  specific  sensitiveness  to  tuberculin 
only  or  to  other  toxins  as  well.  He  vaccinated  the  same  individual  with 
tuberculin,  diphtheria,  and  dysentery  toxin.  The  reaction  was  marked 
in  all  three  instances.  Sorgo  comes  to  the  conclusion  that  the  v.  Pirquet 
test  depends  on  a  local  sensitiveness  of  the  skin  to  the  toxin.  This  sensi- 
tiveness is  increased  in  the  majority  of  non-cachectic  infected  individuals 
for  tuberculin  and  other  toxins. 

E.  Tezner^^  ascertained  that  all  children  who  gave  positive  v.  Pirquet 
reactions  reacted  also  with  colitoxin.    He  absolutely  denies  the  specificity 
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of  the  V.  Pirquet  reaction  and  thinks  it  depends  on  the  reaction  suscepti- 
bility to  the  protein  of  any  or  all  bacteria  with  which  the  organism  is 
infected. 

F.  Eolly^^  performed  a  number  of  experiments  to  see  if  irritation  of 
the  skin  would  interfere  with  the  v.  Pirquet  tuberculin  reaction.  Also, 
if  other  toxins  as  those  of  cholera,  dysentery,  and  pyocyaneus  would  give 
reactions.  He  irritated  the  skin  two  hours  before  vaccination  with  mus- 
tard plasters,  iodin,  naphthol  and  cantharides,  and  found  that  the  reac- 
tions to  tuberculin  were  then  much  less  marked  and  often  negative. 

Of  the  children  vaccinated  with  the  various  toxins,  16  per  cent,  gave 
positive  results.  These  could  not  possibly  be  anaphylactic  or  specific 
reactions  as  the  children  had  never  suffered  from  these  diseases.  He 
found  also  that  their  cutaneous  reactions  not  only  for  tubercle,  but  for 
the  other  toxins,  became  negative  during  the  course  of  various  diseases. 

EoUy  believes  that  cutaneous  susceptibility  follows  other  laws  than 
that  which  governs  general  susceptibility. 

Hanna  HirschfekP^  examined  the  blood  in  the  various  forms  of  tuber- 
culosis in  children  to  determine  the  relation  of  the  white  blood  cells.  She 
found  that  prognostic  favorable  cases  show  a  tendency  to  lymphocytosis, 
at  times  to  eosinophilia.  Unfavorable  cases  always  show  absence  of 
eosinophil  cells.     Tuberculin  injections  do  not  modify  the  picture. 

J.  L.  Leopold  and  T.  Eosenstern*''  believe  the  skin  lesions  are  an  aid 
in  diagnosing  tuberculosis  in  infancy.  They  especially  call  attention  to 
the  papulonecrotic  tuberculids,  which  consist  of  slightly  raised  papules 
varying  in  size  from  a  pinhead  to  a  millet  seed.  At  first  they  are  red  but 
later  become  brownish  and  show  a  scale  or  crust  in  the  center.  The 
lesions  may  appear  on  any  part  of  the  skin,  but  "the  sites  of  election  are 
the  arms,  the  lower  back  and  the  extensor  surface  of  the  lower  extremi- 
ties.   The  authors  found  them  in  40  per  cent,  of  their  cases. 

T.  C.  N^oeggerath  and  v.  Salle"  have  studied  "Head's  zones"  in  early 
tuberculous  lesions  of  children.  Head  found  that,  when  a  segment  of 
the  spinal  cord  is  irritated  through  disease  of  any  internal  organ, 
irritation  is  transmitted  to  the  skin  area  supplied  by  nerves  from  that 
spinal  segment.  The  technic  for  eliciting  Head's  zones  is  simple.  The 
skin  is  stroked  gently  with  the  blunt  end  of  a  pin  held  vertically.  The 
patients  tell  when  there  is  pain  and  when  not.  Now  and  then  the  pain 
is  so  severe  that  the  muscles  twitch. 

The  writers  studied  this  sign  in  forty-six  children,  of  whom  twenty- 
four  were  clinically  suspected  of  tuberculosis.  Of  these  twenty-four, 
sixteen  showed  Head's  zones  of  sensibility ;  in  eight  they  were  absent.  In 
twenty  children  with  no  lung-findings  the  sign  was  absent. 

The  areas  found  sensitive  were  those  supplied  by  nerves  from  tlio 
second,  third  and  fourth  dorsal  segments  and  fourth  cervical  areas,  which. 
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accordinj,'  to  Head,  suggest  disease  at  the  base  of  the  lungs,  and  of  the 
bronchial  glands. 

The  writers  think  from  their  examination  that  Head's  zones  in  early 
or  incipient  tuberculosis  have  the  same  significance  as  in  other  diseases. 

E,  Mayerhofer  and  R.  Xeubauer*^  think  testing  the  spinal  fluid  for 
organic  material  by  the  potassium  permanganate  method  is  a  very  impor- 
tant procedure  in  the  diagnosis  of  tuberculous  meningitis.  The  method 
was  explained  in  a  former  contribution  of  Mayerhofer,  as  follows :  One 
cubic  centimeter  of  spinal  fluid  is  mixed  with  50  c.c.  of  distilled  water; 
10  c.c.  of  a  25  per  cent,  sulphuric  acid  is  added,  and  when  these  are 
brought  to  a  boil,  10  c.c.  of  one-tenth  normal  solution  of  potassium 
permanganate.  The  whole  is  kept  simmering  for  ten  minutes  and  then 
10  c.c.  of  one-tenth  normal  solution  of  oxalic  acid  is  added,  which  decolor- 
izes the  fluid.  Then  more  of  the  permanganate  solution  is  added  drop 
by  drop,  until  the  first  drop  leaves  a  distinct  rose  color.  The  number  of 
cubic  centimeters  of  the  permanganate  solution  indicates  the  amount  of 
organic  material. 

The  spinal  fluid  from  100  cases,  mostly  of  tuberculous  meningitis, 
was  tested.  A  few  cases  of  meningitis  of  other  origin,  a  few  of  convul- 
sions in  children,  and  two  cases  of  poliomyelitis  were  also  tested.  In  all 
eases  of  tuberculous  meningitis  the  index  for  organic  matter  was  very 
high,  from  2  to  30  and  even  37.3.  Exudates  of  tuberculous  pleurisy  and 
peritonitis  gave  the  same  high  figures. 

From  their  studies  the  authors  conclude  that  a  tuberculous  meningitis 
cannot  exist  without  a  high  reducing  power  of  the  spinal  fluid  to  potas- 
sium permanganate,  although  not  all  cases  with  high  reducing  power 
are  those  of  tuberculous  meningitis.  The  reducing  power  occurs  early 
in  the  course  of  the  disease  and  so  is  a  valuable  diagnostic  aid. 
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K.  E.  Eanke*^  differentiates  three  forms  of  pulmonary  tuberculosis 
in  children:  (1)  Phthisis,  which  is  analogous  to  that  in  the  adult,  is 
relatively  rare,  and  has  a  more  favorable  diagnosis.  (2)  Generalizai 
tuberculosis,  which  occurs  most  frequently  in  the  first  and  second  years 
and  has  an  absolutely  bad  prognosis,  (3)  The  so-called  hilus  catarrh. 
The  children  affected  with  this  form  are  anemic,  have  scrofulous  symp- 
toms, give  positive  tuberculin  reaction,  and  frequently  suffer  from 
tracheal  and  bronchial  catarrh.  Examination  of  the  lungs  shows  chang- 
ing, localized  rales  in  the  apices,  with  eventually  exaggerated,  weakened 
or  rough  breathing,  and  lessened  resonance  on  percussion, 

E,  Pollak*^  has  made  a  study  of  the  clinical  manifestations  of  tuber- 
culosis in  nurslings,  and  thinks  the  primary  lesion  at  this  age  is  a 
bronchial  gland  tuberculosis.  This  primary  defect  is  not  usually  diag- 
nosed because  of  its  mild  character,  Pollak  mentions,  however,  that 
lately  Sluka  has  reported  that  it  can  be  regularly  discovered  by  means  of 
the  Roentgen  rays.  Clinical  symptoms,  says  Pollak,  manifest  themselves 
only  when  the  glands  have  reached  a  certain  size,  and  the  two  cardinal 
ones  are  the  high-pitched  cough,  like  the  bark  of  a  young  dog,  and  an 
expiratory  crow.  Next  in  importance  for  diagnosing  tuberculosis  in 
nurslings  are  the  skin  lesions.  Besides  lichen  scrofulosorum,  scrofulo- 
derma and  erythema  induratum,  the  writer  has  frequently  found  the 
small  papulosquamous  tuberculid. 

Tuberculous  meningitis  occurs  early  in  the  course  of  tuberculosis  in 
nurslings.  The  author  found  that  instances  of  this  rarely  gave  a  history 
pointing  to  a  primary  bronchial  gland  tuberculosis ;  tliat  it  was  discovered 
post  mortem  but  gave  no  clinical  signs. 

Pollak  also  mentions  a  latent  form  of  tuberculosis  in  nurslings.  He 
says  that  tuberculosis  should  be  suspected  in  infants  properly  fed,  who, 
without  symptoms  on  the  part  of  the  digestive  system,  have  a  stationary 
weight-curve,  or  one  which  runs  downward.  The  only  evidence  in  these 
children  is  the  positive  cutaneous  test  and  the  presence  of  skin  tuberculids. 

Tuberculosis  in  nurslings,  according  to  this  author,  has  not  so  bad 
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a  prognosis  as  was  formerly  supposed.  The  patients  frequently  survive 
the  first  year.  The  prognosis  depends  on  the  source  of  infection.  Infants 
infected  from  a  virulent  source  usually  develop  a  severe  form  of  the 
disease;  those  infected  from  a  chronic  phthisis,  or  mild  form,  suffer  from 
a  milder  curable  type.  Ciiildren  who  are  infected  during  the  first  year 
and  survive,  develop  a  typical  habitus.  They  are  pale  and  thin,  with 
flabby  muscles.  They  have  long  eye-lashes  and  hair  on  the  temples  and 
between  the  shoulder  blades.  The  writer  has  watched  this  habitus  develo]) 
in  children  infected  during  the  first  year  of  their  life. 

B.  Huguenin^'  is  of  the  opinion  that  the  bronchial  glands  can  become 
infected  without  any  lesion  of  the  lungs.  This  can  take  place  in  two 
ways,  either  from  a  descending  or  ascending  gland  tuberculosis  or  bv 
taking  up  the  bacilli  from  the  intact  mucous  membrane  of  the  respira- 
tory tract.  In  the  mildest  cases  the  enlarged  glands  cannot  be  detected 
by  physical  examination.  The  disease  runs  the  course  of  a  subfebrile 
or  febrile  bronchitis,  with  anemia  and  emaciation.  There  are  no  hm^r 
findings  and  no  bacilli  in  the  sputum.  The  lesion  in  the  glands  either 
becomes  encapsulated,  caseated  or  calcified;  that  is,  there  is  a  relative 
cure,  or  it  progresses  and  ruptures  into  a  vein  with  a  resulting  miliary 
tuberculosis.  The  author  also  describes  a  hilus  tuberculosis  ^resultin- 
from  the  rupture  of  the  gland  into  a  small  bronchus.  If  the  gland 
becomes  secondarily  infected  with  any  of  the  pus  organisms,  it  suppurates 
and  may  rupture  into  the  esophagus,  pericardium  or  pleura. 

H.  French"  believes  that  enlarged  tuberculous  lymph-nodes  situated 
at  the  bifurcation  of  the  trachea  are  a  cause  of  chronic  cough  among 
children.  The  right  bronchial  node  is  the  one  most  frequently  affected 
and  any  enlargement  of  this  directly  irritates  the  phrenic  nerve  and 
causes  paroxysms  of  coughing.  In  a  number  of  cases  it  is  possible  to 
demonstrate  the  enlargement  by  means  of  the  Roentgen  rays.  It  is 
important  to  recognize  this  as  a  cause  of  chronic  coughs,  so  that 
the  general  hygienic  measures  to  correct  tuberculous  infections  may  be 
instituted. 

H.  Stoll*^  thinks  it  surprising  that  the  diagnosis  of  bronchial  node 
tuberculosis  has  not  received  more  attention.  To  ascertain  the  reliability 
of  a  number  of  signs  regarded  as  indicative  of  this  condition,  he  has 
studied  175  children  and  compared  the  results  of  his  examination  with 
the  skin  tuberculin  test. 

On  inspection  the  most  important  sign  to  be  seen  is  the  dilated  veins 
over  the  anterior  aspect  of  the  thorax.  On  palpation  tenderness  over  the 
manubrium  and  sternocostal  junction  is  suggestive,  but  these  tender  areas 
appear  less  frequently  than  tenderness  over  the  spines  of  the  upper 
thoracic  vertebra.  Dulness  obtained  by  percussion  over  the  upper  part 
of  the  sternum  has  little  diagnostic  value  but  interscapular  or  vertebral 
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dulness  is  of  decided  value,  as  well  as  vertebral  bronchophony.  This  is 
elicited  b}''  placing  the  bell  of  the  stethoscope  directly  over  the  vertebrae 
and  having  the  patient  whisper  slowly  the  words,  "three-thirtv-three." 
Normally,  the  tracheal  character  of  the  respiratory  murmur  cea&es  at  the 
seventh  cervical  vertebra,  but,  when  enlarged  bronchial  nodes  are  present, 
it  is  continued  downward  over  the  thoracic  spines. 

The  a;-rays  are  very  valuable  in  diagnosis.  The  writer  has  been  able 
to  compare  the  physical  findings  with  the  a;-ray  plate  in  fifty  instances. 
Calcified  nodes  are  recognized  by  their  sharp,  clear  shadow,  while  cheesy 
ones  give  a  shadow  of  less  density  and  less  clearly  marked  boundaries. 
The  earliest  evidence  of  the  bronchial  nodes  seems  to  be  a  shadow  which 
extends  from  the  anterior  tip  of  the  third  rib  on  the  right  side  upward 
to  the  first  rib.  This  shadow  extends  to  the  right  of  the  vertebrse  for  a 
variable  distance.  A  chain  of  nodes  can  often  be  seen  along  the  right 
border  of  the  heart.  The  ones  about  the  trachea  give  a  more  diffuse 
shadow  than  those  at  the  hilus.  Quite  commonly  an  enlarged  node  is 
observed  close  to  a  bronchus. 

C.  Leiner  and  F.  Spieler^"  describe  the  various  forms  of  dissemi- 
nated tuberculosis  of  the  skin  in  children. 

Lupus  Vulgaris  Disseminatus. — The  eruption  uf  this  form  is  charac- 
terized by  nodules  from  the  size  of  a  pinhead  to  that  of  a  pea,  bright  red, 
bluish  or  brownish  in  color,  and  sharply  defined  from  the  surrounding 
tissue.  They  are  of  soft  consistency  and  in  the  early  stage  of  the  disease 
the  skin  is  drawn  taut  over  the  upper  surface.  The  eruption  is  explosive 
and  over  night  the  entire  body  can  be  covered  with  small  nodiiles  or  they 
may  appear  in  crops.  The  lesions  may  remain  unchanged  for  months 
or  may  at  any  time  disappear,  leaving  behind  slightly  pigmented  super- 
ficial scars.  Or,  by  the  apposition  of  new  nodules  large  plaques  may  form. 
They  do  not,  however,  lead  to  destruction  of  the  underlying  tissues. 

Gonimes  Scrofuleuses  Disseminees. — The  primary  efflorescences  are 
nodules  which  develop  in  the  subcutaneous  or  cutaneous  tissues,  without 
any  inflammatory  reaction.  They  are  hard  at  first,  then  soften,  and 
break  through  the  thin  bluish-red  overlying  skin.  It  takes  weeks  or 
months  for  the  thin  fluid  with  cheesy  masses  to  discharge;  then  scarifi- 
cation sets  in,  with  the  formation  of  bluish-red  or  bluish  scars. 

This  form  frequently  appears  at  the  end  of  the  first  year  of  life,  and 
is  the  first  manifestation  of  a  latent  tuberculosis. 

Lichen  Scrofulosoruni. — The  lesions  consist  of  pinhead  to  needle-sized 
papules,  located  around  the  hair  follicles.  They  resemble  lesion  of  lichen 
planus. 

The  papulonecrotic  tuberculid  is  the  best-known  of  all  the  tuberculids. 
The  primary  lesion  is  a  small  brownish  or  bluish  nodule  which  soon 
becomes  grayish  white,  and  indented  in  the  center.     A  few  drops  of 
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creamy  pus  are  exuded  and  the  lesion  is  covered  with  a  drj-  crust  or  scale. 
As  the  center  dries,  the  lesion  flattens,  loses  its  nodular  character  finally, 
loses  its  crust,  and  completely  heals,  leaving  behind  a  characteristic  scar, 
with  central  depression  and  a  peripheral  area  of  pifrnientation. 

Erijihema  Induratum  resembles  erythema  multiforme  and  must  be 
differentiated  from  this  disease.  The  large,  hard  nodes,  of  livid  red  or 
violet  fading  into  the  normal  skin,  are  usually  situated  on  the  lower 
extremities.  They  differ  from  those  of  erythema  multiforme  in  not  being 
painful  or  itching.  They  usually  occur  in  young  girls  with  a  scrofulous 
diathesis. 

Disseminated  Miliary  I'ubcrculosis  of  (lie  Sh-in. — This  eruption  scat- 
tered over  trunk  and  extremities  has  a  purpuric  character.  The  single 
lesions  are  pinhead  to  lentil  sized,  livid  red  or  reddish  brown,  and  do  not 
completely  disappear  on  pressure.  The  center  is  sometimes  depressed 
and  covered  with  a  crust  or  scale.  As  the  lesions  disappear,  they  leave 
behind  an  indented  pigmented  spot.  This  form  is  a  manifestation  of  a 
general  miliary  tuberculosis. 

The  prognosis  of  the  disseminated  tuberculids  is  not  necessarily 
unfavorable.  Even  the  miliary  tuberculids  may  heal  before  the  inevitalde 
death  of  the  patient.  Their  diagnostic  value  is  great,  for  they  are  often 
the  first  manifestations  of  the  disease. 

M.  Lafarcinade'^  describes  a  "somnolent"  form  of  tuberculous  menin- 
gitis, which  occurs  in  young  infants.  Its  onset  is  gradual;  for  the  first 
four  or  five  days  the  child  shows  a  tendency  to  sleep  more  than  usual, 
and  this  becomes  more  noticeable,  until  he  awakens  only  to  nurse  and 
immediately  falls  asleep  again.  Ultimately  the  sleep  is  continuous  and 
the  child  becomes  comatose;  the  eyes  remain  open.  Emaciation  is  pro- 
gressive from  the  beginning.  If  the  pulse  is  examined  several  times  a 
day,  it  is  found  to  vary  from  hour  to  hour,  perhaps  90  one  hour,  then 
140  to  160.    There  may  be  diarrhea  and  vomiting. 

After  two  weeks  of  these  symptoms  the  picture  is  as  follows :  The 
child  lies  in  his  cradle,  usually  on  his  back,  with  no  expression  on  the 
face,  with  the  eyes  half  closed ;  he  cannot  be  roused ;  the  pulse  is  hard, 
regular,  100  to  160;  the  temperature  is  subnormal,  but  rises  toward  the 
end.     The  coma  deepens  and  death  occurs  in  eight  to  ten  days. 

W.  G.  Archangel  sky  ^-  reports  a  case  of  tuberculous  meningitis  in  an 
8-year-old  child  who  recovered.  Lumbar  puncture  on  admission  gave  a 
clear  fluid,  containing  numerous  mononuclear  cells  and  tubercle  bacilli. 
On  the  twenty-third  day  the  fluid  was  normal. 

The  writer  has  made  a  very  careful  study  of  the  literature  and  has 
found  several  reports  of  recovery  from  tuberculous  meningitis.  In  some 
cases  the  diagnosis  was  substantiated  at  autopsy,  when,  the  child  having 
died  from  other  causes,  healed  tubercles  were  found.    In  other  cases  it  was 
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based  on  the  character  of  the  spinal  fluid  and  the  finding  of  tubercle 
bacilli. 

Archangelsky  emphasizes  the  value  of  lumbar  puncture  as  r  thera- 
peutic agent,  since,  on  the  one  hand,  it  diminishes  the  cerebrospinal 
pressure,  and,  on  the  other,  eliminates  the  tubercle  bacilli  and  their  toxins. 

He  says  that  the  rare  occurrence  of  these  cases  does  not  alter  the 
prognosis  of  the  disease  as  it  is  known,  but  is  of  theoretical  interest  and 
spurs  the  physicians  further  to  work  out  the  pathology  and  therapy  of 
diseases  of  the  meninges  in  general  and  tuberculous  meningitis  in 
particular. 

J.  CasseP^  has  observed  forty-five  cases  of  tuberculous  peritonitis  in 
children.  Of  these  thirty-one  were  not  operated  on,  eight  recovered,  nine 
died,  and  the  fate  of  the  others  is  not  known.  Of  those  operated,  six 
recovered,  six  died. 

Cassel  says  that  if,  after  a  proper  general  regime  has  been  carried 
out  for  weeks,  a  febrile  stage  develops  with  increased  swelling  of  "the 
abdomen  and  emaciation,  he  does  not  hesitate  to  turn  the  patient  over  to 
the  surgeon.  But  he  does  not  advise  operation  if  hA'gienic  and  dietetic 
treatment  cannot  be  continued  after  the  operation 

The  following  interesting  case  of  tuberculous  peritonitis  is  reported 
by  A.  Galliot  :^*  A  rachitic  child  of  6  years  had  shown  signs  of  tracheo- 
bronchial adenopathy,  mucomembranous  enteritis,  with  meteorism,  and 
slight  fever;  but  for  eighteen  months  he  had  felt  well.  On  the  night  of 
January  8  he  showed  vague  symptoms  which  were  attributed  to  an  indi- 
gestion. The  following  day  there  was  vomiting  with  pains  in  the  abdo- 
men and  a  temperature  of  38  C.  On  the  tenth  the  pain  became  localized 
in  the  right  iliac  fossa.  There  was  decided  resistance  and  tenderness  over 
McBurney's  point.  A  diagnosis  of  appendicitis  was  made  and  the  abdo- 
men opened.  The  peritoneal  cavity  contained  a  3"ellowish  fluid.  The 
intestinal  coils  were  adherent,  as  well  as  the  appendix,  which  was  in  the 
retrocecal  fossa.  On  the  peritoneum  of  the  cecum  were  small  calcareous 
masses  and  typical  tubercles.  Xone  occurred  on  the  appendix.  The 
appendix  was  extirpated  and  the  abdomen  closed. 

J.  H.  Bradshaw^^  describes  a  case  of  tuberculous  peritonitis,  due 
probably  to  direct  intestinal  infection.  The  child,  an  18-months-old 
baby,  was  well-developed  and  had  never  been  sick.  One  day  he  picked 
up  from  the  floor  a  walking-stick  and  sucked  the  ferule  end.  Soon  after- 
ward the  typical  picture  of  a  severe  peritonitis  sicca  developed.  Laparot- 
omy was  performed,  the  abdomen  being  simply  opened  and  closed. 
Improvement  was  transitory,  then  the  child  failed  rapidly.  A  second 
operation  was  performed.  Adhesions  were  broken  up  and  after  a  futile 
attempt  to  free  the  ileocecal  region,  which  was  filled  with  tubercular 
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masses,  the  abdomen  was  closed  again.  The  child  recovered,  is  now 
o  years  old,  and  in  good  health. 

Bradshaw  believes  tuberculous  peritonitis  in  children  arises  chiefly 
from  an  intestinal  infection  and  that  milk  is  a  frequent  source  of  it. 

P.  Vignard  and  L.  Thevenot^®  discuss  tuberculosis  of  the  testicles  in 
children.  They  report  three  cases.  The  first  patient  was  12  years  old. 
There  had  been  a  swelling  in  the  scrotum  for  about  a  month.  Examina- 
tion showed  a  testicle  of  normal  size,  but  a  large  nodular  indurated 
epididymus.  The  vas  deferens  was  also  indurated.  Epididyraectomy 
and  resection  of  the  vas  resulted  in  recovery. 

The  second  patient  was  a  14-months-old  baby.  Both  testicle  and 
epididymus  were  involved ;  a  fistula  from  the  testicle  discharged  a  yellow 
serous  pus.  Although  an  operation  was  performed,  the  child  died  six 
months  later. 

The  third  patient  was  aged  11  months:  the  testicle,  epididymus  and 
vas  deferens  were  all  involved.  The  child  died  of  tuberculous  meningitis 
shortly  after  the  operation. 

According  to  these  writers,  tuberculosis  of  the  testicles  may  bo 
primary  or  secondar}'.  The  primary  disease  differs  from  that  which 
occurs  in  adults  in  involving  both  testicle  and  epididymus.  The  secon- 
dary form  is  much  more  extensive.  It  is  usually  bilateral  and  involves, 
besides  the  testicle  and  epididymus,  the  prostate,  inguinal,  iliac,  and 
lumbar  glands. 

The  onset  may  be  sudden  and  acute  and  suggests  an  acute  gonorrheal 
orchitis,  or  may  be  slow,  and  remain  unsuspected  until  revealed  by  chance 
or  by  rupture  of  an  abscess. 

M.  Cabannes''  reports  the  history  of  a  child  attacked  by  a  primary 
tuberculosis  of  the  conjunctiva,  the  result  of  direct  inoculation.  She 
was  kissed  on  the  eye  by  a  patient  suffering  from  phthisis  and  a  month 
later  a  vegetative,  ulcerative  conjunctivitis  developed,  with  suppuration 
of  the  submaxillary  and  postcervical  glands.  As  a  control  for  diagnosis, 
Cabannes  inoculated  a  fragment  of  the  vegetation  into  the  anterior 
chamber  of  the  eye  of  a  rabbit.  The  animal  developed  a  keratitis,  which 
healed  spontaneously;  but  three  weeks  later  a  tuberculous  lesion  devel- 
oped at  the  point  of  inoculation. 

W.  Milligan^*  asserts  that  tuberculous  otitis  occurs  more  frequently 
than  is  usually  supposed,  and.  because  of  its  high  mortality  and  the 
irreparable  damage  which  it  does  to  the  ear,  it  ought  to  be  recognized 
early  and  subjected  to  suitable  treatment.  The  author  thinks  that  20  per 
cent,  of  the  children  under  6  years  of  age  suffering  in  the  hospitals  from 
a  purulent  otitis  owe  the  disease  to  a  tuberculous  infection.  The  infec- 
tion probably  passes  through  the  pharyngeal  or  nasopharjmgeal  mucosa. 
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There  are  no  particular  subjunctive  symptoms  pathognomonic  of 
tuberculous  otitis.  The  clinical  picture  is  usualh^  as  follows :  There  is 
no  pain,  and  examination  of  the  drum  reveals  no  inflammatory  jeaction, 
but  frequently  two  perforations  or  more. 

There  is  early  enlargement  of  the  peri-auricular  glands  and  facial 
paralysis.  The  discharge  is  copious,  thin,  sanious  and  extremely  fetid. 
The  tuberculin  reactions  are  of  value,  as  aids  to  diagnosis.  The  prog- 
nosis must  be  guarded,  for  the  death-rate  is  as  high  as  50  per  cent. 

Operative  treatment  is  necessary.  If  the  infection  spreads  to  the 
glands,  tuberculin  treatment  is  advised  — 1/10,000  to  1/30,000  mg. 
controlled  by  the  opsonic  index. 
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J.  B.  Hawes^^  emphasizes  the  importance  of  caring  for  children  with 
tuberculosis  and  training  them  in  the  right  way  of  living.  He  deplores 
the  fact  that  there  is  no  place  in  Massachusetts  where  children  with  open 
tuberculosis  can  be  cared  for  and  that  there  are  only  one  or  two  open-air 
schools  where  anemic  pretuberculous  children  can  get  fresh  air  and  sun- 
shine, in  addition  to  a  knowledge  of  reading,  writing  and  arithmetic. 

He  suggests  that  one  means  of  forcing  the  state  and  local  authorities 
to  provide  for  these  children  is  to  make  application  for  their  admission 
to  state  sanatoriums.  The  strongest  argument  which  the  board  of  these 
institutions  can  use  before  the  legislature  is  a  long  list  of  applications 
from  children  for  whom  there  is  no  place. 

He  also  suggests  earnest  and  intelligent  cooperation  with  the  local 
school  board  to  provide  fresh  air  rooms  for  pretuberculous  children,  and 
that  tuberculosis  exhibits  should  be  placed  in  the  schools  and  demon- 
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strated  by  doctors,  nurses  and  social  workers  to  inform  the  children  about 
the  disease  and  its  prevention. 

A  series  of  articles  has  lately  been  published  on  open-air  school.     In 

these  various  institutions  the  equipment,  methods  of  feeding,  examination 

and  teaching  are  more  or  less  similar.    J.  Perkins  describes  the  school  in 

Providence,  P.  I.     The  exposure  of  the  open  side  of  the  room  is  south 

Ihe  feet  of  the  children  are  protected  by  sitting-out  bags,  such  as  are 

commonly  used  for  tuberculous  patients.     The  children  wear  caps  and 

mittens.     They  are  given  some  form  of  nourishment,  e.  g.,  hot  milk  or 

soup  at  10  o'clock.    They  bring  a  lunch  with  them  and  oat  it  at  12  o'clock 

having  It  supplemented  by  hot  cocoa,  pudding,  or  a  substantial  stew     The 

unch  IS  served  at  a  regular  table,  the  children  being  taught  to  set  the 

table,  clear  it,  and  wash  the  dishes.     They  must  wash  their  hands  and 

faces  and  brush  their  hair  before  eating  and  cleanse  their  teeth  after 

eating.    It  is  important  for  the  success  of  the  work  that  the  children  be 

visited  in  their  homes  and  the  home  conditions  studied  and  improved 

In  Boston's  hospital  school  for  tuberculous  children,««  besidec.  the 
incipient  cases,  more  advanced  ones  were  taken.  The  entire  staff  consisted 
of  three  physicians,  a  nurse,  a  social  worker,  a  dietitian,  five  teachers  a 
cook,  and  two  maids.  The  children  were  divided  into  three  group. 
Those  m  the  first  were  required  to  follow  the  regular  routine  school  work 
The  second  group  was  intermediate.  The  third  was  given  a  minimum 
amount  of  study  and  exercise. 

This  school  has  been  closed,  but  the  open  air  rooms  in  the  Boston 
schools  are  a  direct  outcome  of  the  work  done  there. 

TREATMENT 
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T.  Escherich"  believes  that  the  fight  between  the  tuberculous  infection 
and  the  organism  is  dependent  on  the  formation  of  anaphylactic  anti- 
bodies and  on  the  general  resistance  of  the  patient.  Escherich  suggests 
the  administration  of  tuberculin,  not  in  large  doses,  as  Schlossman  and 
Engel  advise,  but  in  doses  just  large  enough  to  stimulate  the  production 
of  anaphylactic  bodies.  The  dose  is  0.001  to  0.002  c.mm.  injected  once 
or  twice  a  week  for  two  or  three  months.  As  this  dose  is  seldom  followed 
b}^  a  rise  in  temperature  or  untoward  symptoms,  it  can  be  advantageously 
used  in  an  ambulatory  clinic.  After  the  first  or  second  injection  the 
general  condition  is  usually  improved.  x\fter  being  treated  two  months 
the  children  should  be  sent  to  the  country.  Escherich  has  given  this 
method  a  thorough  trial  and  has  met  with  satisfactory  results.  He  does 
not  use  it  with  patients  in  advanced  stages,  but  in  those  who  are  brought 
with  indefinite  signs  of  the  disease,  as  pallor,  loss  of  appetite,  general 
debility,  loss  of  weight,  and  a  positive  v.  Pirquet  reaction. 

In  conclusion,  he  sa3'S,  if  tuberculin  is  to  have  a  permanent  place  in 
the  treatment  of  tuberculosis  of  childhood,  it  must  not  be  used,  as  it 
formerly  was,  as  a  last  resort,  but  in  latent  or  incipient  cases,  and  should 
be  given  in  carefully  regulated  doses. 

According  to  L.  C.  Ager,''^  the  curative  effects  of  tuberculin  are  due 
to  the  stimulation  of  the  body  cells  and  not  to  any  direct  action  on  the 
tuberculous  focus.  The  type  of  cases  in  which  tuberculin  is  most  useful 
are  the  chronic  ones  which  do  not  yield  to  ordinary  treatment.  Under 
hygienic  treatment  patients  of  this  class  improve,  but  sooner  or  later 
suffer  a  return  of  sj-mptoms  with  increased  physical  findings. 

The  organism  needs  stimulation,  which  is  effected  by  the  use  of  tuber- 
culin. It  is  best  given  in  small  doses,  1/5,000  or  1/1,000  mg.  daily,  for 
a  period  of  ten  days,  or  two  weeks.  The  daily  dose  is  increased,  but  must 
not  exceed  0.01  mg.  After  such  a  course  of  treatment  there  is  usually 
a  definite  and  progressive  improvement  for  several  months,  then  an 
exacerbation,  but  much  slighter  than  before  the  tuberculin  treatment. 
This  is  an  indication  for  another  period  of  tuberculin  treatment.  Three 
or  four  such  courses  ordinarily  bring  about  a  cure.  Patients  should  be 
in  a  sanatorium  or  hospital  and  also  receive  the  usual  outdoor  and 
hygienic  treatment. 

N.  Eaw^^  advises  the  use  of  bovine  tuberculin  in  the  treatment  of 
tuberculosis.  He  says  it  is  less  irritating  and  less  likely  to  produce 
reactions  when  given  in  large  doses. 

Gouraud^*  believes  that  tuberculin  is  of  great  service  in  treating 
tuberculosis  of  children,  especially  in  scrofula,  bone  and  glandular  tuber- 
culosis, and  tuberculous  cachexia,  but  it  is  useless  in  pulmonary  tubercu- 
losis. Initial  doses  are  0.001  to  0.01  mg.,  which  can  be  rapidly  increased 
to  a  gram. 
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G.  Jochmann  and  B.  Moellers"'  use  a  tuberculin  which  is  obtained  by 
growing  the  tubercle  bacillus  on  a  medium  deprived  of  albumose.  The 
authors  maintain  that  this  tuberculin  is  less  toxic  than  the  old  tuberculin, 
causes  little  or  no  reaction,  and  can  be  increased  rapidly  in  dosage. 

J.  Comby"«  discusses  Ferrier  and  Sergent's  recalcification  method  of 
treating  tuberculosis  in  children.  This  seeks  to  combat  the  calcium 
excretion  and  to  introduce  into  the  organism  salts  of  calcium  capable  of 
being  fixed  in  the  tissues.  In  the  first  place,  the  dyspepsia  so  frequent 
in  overfed  tuberculous  patients  is  corrected  by  lengthening  the  interval 
between  meals  and  regulating  the  diet.  Foods  usually  given  dyspeptic 
children  are  allowed,  as  milk  dishes,  eggs,  boiled  fish,  grilled  or  roasted 
meat5,  purees  of  vegetables,  dried  fruits,  toasted  or  dry  bread.  Fats, 
alcoholic  drinks,  foods  easily  fermentable,  like  cheese,  are  forbidden. 
Calcium-containing  mineral  waters  are  given  freely.  The  following 
tablet  is  given  between  meals: 

Gm. 

Calcium   carbonate    0130 

Tricalcium    phosphate    0150 

Sodium   chlorid    0115 

Calcined    magnesia    10100 

Cod-liver  oil,  acid  medicaments  and  syrups  are  rigorously  forbidden. 
Alternating  with  the  tablets,  arsenate  of  soda  is  prescribed  as  follows: 
The  child  takes  twenty  tablets  in  ten  days;  then  for  six  days  a  teaspoonful 
of  the  following:  arsenate  of  soda,  0.03  gm.,  aqucT,  100  c.c.  Then  the 
tablets  again. 

Comby  speaks  highly  of  this  treatment,  although  he  emphasizes  the 
fact  that  hygienic  treatment  must  not  be  forgotten,  but  must  be  placed 
first. 

According  to  E.  Sobotta,"  the  assertions  of  the  French  writers  regard- 
ing demineralization  in  tuberculosis  has  been  confirmed  by  other  writers. 
Phosphaturia  and  softening  and  caries  of  the  teeth  are  evidence  of  this 
demineralization.  Sobotta  calls  attention  to  the  fact  that  tuberculosis  is 
rare  in  regions  where  the  water  has  a  high  calcium  salt  content.  He 
believes  that  lime  should  not  only  be  given  freely  to  tuberculous  patients, 
but  that  a  predisposition  to  the  disease  should  be  fought  by  the  adminis- 
tration of  lime  salts. 

S.  Bemheim  and  L,  Dieupart'^  treated  seventy-five  patients  with 
tuberculosis  with  Szendeffy's  radio-active  iodin  menthol  solution.  The 
preparation  consists  of  the  following:  peptonized  iodin,  0.75;  menthol. 
0.06;  radium  barium  chlorid,  one-tenth  of  a  drop  in  ether  solution.  Each 
day  1  c.c.  of  the  solution  was  injected  deep  into  the  muscles  for  thirtv 
days,  then  repeated  two  or  three  times  after  an  interval  of  fourteen  days. 
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No  intolerance  of  the  drugs  was  shown  even  in  children.  The  writers 
are  very  enthusiastic  about  their  results.  Gain  in  weight  was  constant, 
the  ajjpetite  increased,  and  the  expectoration  diminished. 

H.  S.  Goodall'^  summarizes  the  results  in  the  treatment  of  tuberculous 
children  at  Stoney  Wold  Sanitarium  during  the  first  six  years  of  its 
existence.  In  all,  120  children  were  discharged.  The  results  were  better 
than  those  obtained  among  adults  under  the  same  conditions.  All  who 
were  discharged  as  apparently  cured  or  with  the  process  arrested,  at 
present  are  as  well  as  when  discharged,  or  better.  The  author  found  that 
little  girls  between  6  and  13  years  yielded  more  readily  to  treatment 
than  any  other  group.  Boys  between  13  and  16  show  a  percentage  of 
good  results  above  the  girls  of  the  same  age  and  come  next  to  the  little 
girls. 

B.  Bardenheuer^^  tried  the  effect  of  systematic  sunlight  in  the  treat- 
ment of  surgical  tuberculosis  and  his  experience  has  convinced  him  that 
far  better  ultimate  results  can  be  obtained  with  sunlight  without  muti- 
lating operations.  Bardenheuer  had  the  lesions  exposed  to  sunlight  for 
fifteen  minutes  three  times  a  day,  rapidly  increasing  to  two  or  three  hours 
morning  and  afternoon,  or  all  day  long  except  in  midwinter.  As  he  had 
no  facilities  for  sun  baths,  he  simply  had  the  patients  placed  at  the  open 
window,  where  the  sun  could  reach  the  lesion. 


PATHOLOGY 

Enteroptosis  in  Children 
{R.  R.  Smith,  Journal  A.  M.  A.,  Fehruary  10,  1912,  p.  SSo.) 
After  reference  to  a  former  paper  in  The  Journal  (NoV.  26,  1910,  p.  1860),  and 
redescribing  the  symptomatology  of  the  enteroptotic  woman  of  the  true  or  non- 
acquired  type,  Smith  says  that  careful  inquiry  as  to  the  history  of  the  well- 
developed  cases  will  trace  it  back  to  early  childhood,  i.  e.,  they  will  tell  you  they 
were  thin,  pale  and  perhaps  more  or  loss  nervous  even  at  that  early  period.  He 
has  since  studied  109  female  children  ranging  in  age  from  birth  to  13  years.  The 
height  was  obtained  and,  following  the  routine  used  with  adults,  the  size  of  the 
middle  zone  of  the  trunk  was  estimated  by  obtaining  the  index  of  Becher  and  Len- 
hoff,  which  gives  the  relative  capacity  of  the  upper  abdomen  in  a  general  way. 
This  is  obtained  by  dividing  the  jugulopubic  distance  by  the  waist  circumference 
and  multiplying  the  result  by  100.  After  this  the  general  state  of  nutrition  is 
observed,  the  attitude  of  the  child,  the  size  and  shape  of  the  thorax  and  the  epi- 
gastric angle.  The  kidneys  were  palpated  where  possible  and  the  position  of  the 
lower  border  of  the  stomach  determined  by  the  gas  method  and  percussion.  Some 
examinations  were  necessarily  incomplete.  A  number  of  photographs  were  ob- 
tained and  in  twenty-four  cases  the  aj-ray  was  used.  He  was  also  enabled,  through 
the  kindness  of  Dr.  R.  W.  Lovett,  to  examine  a  number  of  children  in  the  various 
Boston  institutions,  but  his  work  was  done  largely  in  the  D.  A.  Blodgett  Home  for 
Children  in  Grand  Rapids.     From  his  study  he  concludes  that  the  enteroptotic 
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habit  of  adult  life  is  soon  in  its  fundamental  characteristic  in  the  frail  child- 
frailness,  lack  of  fat.  slenderness  of  muscle  and  lack  of  vigor  in  bodily  develop- 
ment. The  actual  collapse  of  the  thora.v  and  the  lessened  capacity  of  the  upper 
abdomen  is  observable  only  in  the  older  children,  and  then  only  exceptionally, 
but  the  muscular  insuflicioncios  of  later  life  are  common  in  frail  children.  The 
prolapse  of  the  kidneys,  stomach,  colon  and  the  intestines,  which  is  seen  in  the 
adult,  is  not  pronounced  in  children  under  12  except  in  rare  instances  and  then 
only  as  a  late  development.  He  thinks  that  the  consequences  of  this  condition  in 
childhood  are  chiefly  seen  in  the  adult  and  much  can  be  done  to  prevent  them. 
If  tliis  can  be  uniformly  done  there  will  be  many  less  weak  and  physically  incom- 
petent women. 
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Albany  Med.  Ann.,  January,  1912. 
Research  on  Metabolism  of  Normaf  Artificially  Fed  Infant.      (Der  Gesamtstoff- 
wechsel  eines  kiinstlich  genahrten  Siiuglings.    Mit  Einschluss  des  respiratori- 
schen  Stoffwechsels).     A.  Niemann.     Concluded. 

Jahrb.  f.  Kinderh.,  December,   1911. 
Salt  Fever.    (Zur  Theorie  des  Kochsalzfiebers) .     M.  Katzenellenbogen 

Monatschr.  f.  Kinderh.,  1912,  x,  No.  9. 
Study  of  the  Pyrogenic  Action  of  Lactose.    F.  W.  Schlutz. 

Am.  Jour.  Dis.  Child.,  February,   1912. 

DISEASES    OF    THE    NEWLY-BORN 
Ancient  Work  on  the  Diseases  of  the  Newly-Born.      (Un  livre  sur  les  maladies 
(les  nouveau-n^s  ^crit  vers   1472).     E.  Apert. 
Arch,  de  m^d.  des  enf.,  January.  1912. 
Intracranial  Hemorrhage  in  the  Newly-Born.      (Ueber  die  Genese  intrakranieller 
Blutungen  bei  Xeugeborenen).     L.  Seitz. 
Zentralb.  f.  Chir.,  Jan.  6,  1912. 
Laceration^of  Tentorium  During  Birth.     (Tentoriumzerreissungen  bei  der  Geburt.) 

Ztschr.  f.  Geburtsh.  u.  Gyniik.,  1912,  Ixix,  No.  3. 
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Omphalorrhagia  Neonatorum.     J.  H.  Richards. 

Med.  Rec,  New  York,  Jan.  13,  1912. 
Preventable  Cause  of  Death  in  Early  Infancy.     E.  V.  Davis. 

Jour.  Oklahoma  Med.  Assn.,  January,  1912. 
Selero-Edema    of   New-Born   Infants.       (Beitrag   zum    Scleroedema    neonatorum.) 
E.  Geiser. 

Monatschr.  f.  Geburtsh.  u.  Gynak.,  January,  1912. 
Young  Human  Embryo.      (Ein  junges  menschliches  Ei.)     R.  Todyo. 

Arch.  f.  Gyiilik.,  1912,  xcv,  No.  2. 

ACUTE    INFECTIOUS    DISEASES 

Acute  Poliomyelitis  in  California.     F.  F.  Gundrum. 

Jour.  Am.  Med.  Assn.,  Jan.  27,  1912. 
Acute  Poliomyelitis  in  Iowa.     W.  L.  Bierring. 
Interstate  Med.  Jour..  January,   1912. 
Analysis  of  312   Cases  of  Laryngeal   Diphtheria;    Outline  of  Treatment.     F.  V. 
Scholes. 

Australian  Med.  Jour.,  Dec.   16,   1911. 
Autoserotherapy  in  Two  Cases  of  Subacute  Cerebrospinal  Meningitis  With  Cure. 
0.  H.  Brown. 

Jour.  Missouri  Med.  Assn.,  January,  1912. 
Bronehopnevuuonia.     H.  L.  Shaw. 

Jour.  South  Carolina  Med.  Assn.,  January,  1912. 
Case  of  Acute  Purulent  Arthritis  in  Child  of  Ten  Months,  With  Radiograph.     J. 
Burfield  and  A.  J.  Cleveland. 

Brit.  Jour.  Child.  Dis.,  January,  1912. 
Complications     with     Typhoid.       (Komplikationen     bei     Typhus     abdominalis.) 
Schuster. 

Med.  Klin.,  Jan.  14,  1912. 
Diazo  Reaction  in  Scarlet  Fever  and   Serum  Sickness.     S.   S.  Woody  and  J.  A. 
Kolmer. 

Arch.  Pediat.,  January,   1912. 
Diphtheria.     W.  W.  Harper. 

South.  Med.  Jour.,  January,  1912. 
Diphtheria  Bacilli  Carriers  and  Persistence  of  the  Bacilli.      (Zur  Epidemiologie 
der   Diphtheric).      P.   Somerfeld. 

Arch.  f.  Kinderh.,   1912,  Ivii,  Nos.  1-3. 
Diphtheria  Carriers  in  School  Epidemic;  Treatment.     G.  Leary. 

Australian  Med.  Jour.,  Dec.   16,   1911. 
Diphtheria  of  Esophagus.     J.  D.  Rolleston. 

Brit.  Jour.  Child.  Dis.,  January,  1912. 
Early  Diagnosis  and  Treatment  of  Meningitis.     C.  J.  Fishman. 

Jour.   Oklahoma  Med.   Assn.,  February,   1912. 
Epidemic  Cerebrospinal  Meningitis. 

Editorial  Jour.  Am.  Med.  Assn.,  Feb.  3,  1912. 
Epidemic  Poliomyelitis  with  Bulbar  Symptoms.     (Bulbare  Form  der  epidemischen 
Kinderliihmung).     E.  Miiller. 

Miinchen.  med.  Wchnschr.,  Jan.  23,  1012. 
Epidemiology  and  Early  Diagnosis  of  Measles.      (Zur  Epidemiologie  und  Friih- 
diagnose  der  Maseru.)     P.  Rohmer. 

Jahrb.  f.  Kinderh.,  January,   1912. 
Generalized  Infection  with  Diphtheroid  Organism.     L.  M.  DeWitt. 

Jour.  Infect.  Dis.,  January,  1012. 
Infantile  Paralysis;   Etiology  and  Pathology.     P.  Hilkowitz. 

Colorado  Med.,  January,  1912. 
Infantile  Paralysis:   Prophylaxis  and  Treatment.     J.  W.  Amesse. 
Colorado  INIed.,  January,   1912. 
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Influenza  and  Cerebrospinal  ^leninpitis.     J.  H.  L.  Cunipston. 

Australasian  Med.  Gaz..  Jan.  G,   1912. 
Optic  Neuritis  Following  Measles.    J.  M.  Crisconi. 

Ann.   Opht.,  January,   1912. 
Pneumococcal  Meningitis.     H.  Drummond. 

British  Med.  Jour.,  Jan.  27,  1!)12. 
Prophylaxis  of  Scarlet  Fever  and  Diphtheria  Among  School  Children.     (Zur  gegen- 
wartigen   Scharlach-  und  Diphtherioepidemie   in   Gross-Berlin.)      ^I.   Westen- 
lioefTer. 

Berlin,  kiln.  Wchnschr.,  Jan.  8,   1912. 
Protracted  Cerebrospinal  Meningitis  and  Recovery  After  Decompressive  Trephin- 
ing.    (M<5ningite  cer^bro-spinalc  prolong^e  iV  forme  cacliectisante. )     R.  Debr^. 

Ann.  de  nn'd.  et  chir.  inf.,  Jan.  15,  1912. 
Raspberry  Tongue  in   Children.      (Ueber  die  Ilimbeerzunge  der   Kinder).     G.  E. 
Wladimiroff. 

Arch.  f.  Kinderh.,  1912,  Ivii,  Nos.   1-3. 
Rheumatism  in  Children.     A.  M.  Gossage. 

Tlie  Practitioner,  January,  1912. 
Serotherapy  of  Tetanus;  Two  Cases.     (Tetanus  traumaticus  mit  Antitoxin  Hochst 
und  Blutserum  einer  geheilten  Tctanuskranken  geheilt).     A.  Wiedemann. 

iliinchen.  med.  Wchnschr.,  Jan.  23,   1912. 
Serous  Meningitis.     K.  Weiss. 

Centralbl.  f.  d.  Grenzgeb.  d.  Med.  u.  Ciiir.,  Dec.  21,  1911. 
Subsidence   of   Infiltrations   After   Acute    Infections   in   Children.       (Heilung  von 
Infiltrationen   im   Kindesalter   nach   akuton   Infektionen.)      E.   Baumgartern. 

Med.  Klinik.  Jan.  7,   1912. 
Surgical  Treatment  of   Paralysis  Following  Anterior  Poliomyelitis.     X.   Allison. 

Jour.  Missouri  Med.  Assn.,  January,  1912. 
Tavo  Recurrences  of  Measles.      (Ein  doppeltes  Masernrecidiv.)      Feibelmann. 

Arch.  f.   Kinderh.,   1912,  Ivi,  Xos.   1-3. 

TUBERCULOSIS    AND    SYPHILIS 

Craniotabes  and  Syphilis.     J.  Roux. 

Bull,  de  Soc.  de  Pediat..  December.   1911. 
Morbid  Findings  in  Umbilical  Cord  in  Syphilis.     ( Alterationen  des  Xabelstranges 
bei  Syphilis.)      M.  Dominici. 

Virchow's  Arch.  f.  path.  Anat.,  December,  1911. 
Mortality  and  ^lorbidity  in  Hereditary  Syphilis.     C.  F.  Marshall. 

Brit.  Jour.  Child.  Dis.,  January,   1912. 
Salvarsan  in  Inherited  Syphilis.     (Erfahrungen  mit  Salvarsan  bei  Lues  congenita.) 
E.  Welde. 

Jahrb.  f.  Kinderh.,  January,  1912. 
Serodiagnosis  of  Inherited  Syphilis  in  Children  and   of  Familial  Syphilis.      (Le 
s^rodiagnostic   dans   l'h6r6do-syphilis   infantile  et   la   syphilis  familiale).     C. 
Leroux  and  R.  Labb4. 

Arch,  de  med.  de  Enf.,  December,   1911. 
Treatment  of  Tuberculous  Adenitis.     J.  B.  Hawes. 
Boston  Med.  and  Surg.  Jour.,  Jan.  18,  1012. 

DIGESTIVE    SYSTEM 

Acute  Yellow  Atrophy  of  Liver  in  Children.     Report  of  Case.     J.  Phillips. 

Am.  Jour.   Med.   Sc,  February,   1912. 
Aphthae  in  Children.     (Les  aphtes  chez  I'enfant.)     E.  Gaujoux. 

Ann.  de  m^d.  et  chir.  inf.,  January,  1912. 
Atresia  of  Duodenum  Fatal  in  One  Week  After  Birth.     (Atresia  duodeni  als  Todes- 
ursache  bei  einem  Xeugeborenen  von  7  Tagen).     H.  Hauser. 

Monatschr.  f.  Geburtsh.  u.  Gynak.,  December,  1911. 
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Case  of  Intussusception  Complicated  by  Volvulus.     C.  S.  Lawrence. 

Jour.  Am.  Med.  Assn.,  Jan.  6,  1912. 
Chemical   Studies  on   Intestinal   Infantilism.     F.   H.  McCrudden. 

Jour.  Exper.  Med.,  February,  1912. 
Chronic  Invagination  of  the  Intestine  in  Boy  of  4  Mistaken  for  Dysentery.     J. 
Comby. 

Arch,  de  m6d.  des  Enf.,  January,   1912. 
Congenital  Stenosis  of  Pylorus.     R.  C.  Smedley. 

Xorthwest  Med..  January,   1912. 
Depressing  Action  of  Hot  Weather  on  Gastric  Secretion.     (Die  Einwirkung  hoher 
Aussenlufttemperaturen    auf    die   sekretorische    Tiitigkeit   des   Magens).      V- 
Salle. 

Jahrb.  f.  Kinderh.,  December,   1911. 
Intestinal  Invagination.      (Rapport   sur   deux   observations   d'invagination   intes- 
tinale  par  le  Dr.  P.  Grisel).     L.  Ombredanne. 
Bull,  de  Soc.  de  Pediat.,  December,  1911. 
Intestinal  Obstruction,  With  Special  Reference  to  Intussusception  in  Infants.     O. 
O'Xeil. 

Yale  Med.  Jour.,  December,  1911. 
Megacolon.      (Zur   Diagnose   und   Therapie   der   Hirschsprung'schen   Krankheit). 
H.  Hoffmann. 

Beitr.  z.  klin.  Chir..  November,  1911. 
Pathogenesis   of   Digestive   Disturbances   in   Infants    (Die   qualitativ-quantitative 
Bestimmung   fliichtiger   Fettsiiuren    in   den   Destillaten   der   Vakuum-Dampf- 
destillation).     F.  Edelstein  and  F.  v.  Csonka. 
Ztschr.  f.  Kinderh.,  1912,  iii,  No.  4. 
Pyloric  Obstruction  in  Infants  with  Muscular  Hypertrophy  at  the  Pylorus.     W. 
B.  Lewitt  and  L.  Porter. 

Jour.  Am.  Med.  Assn.,  Jan.  27,  1912. 
Purpura  in  Infective  Diarrhea.     H.  D.  Rolleston  and  J.  B.  Molony. 

Brit.  Jour.  Child.  Dis.,  January,  1912. 
Reactive  Xew-Growth  in  Cirrhosis  of  the  Liver.      (Zur  Frage  der  reaktiven  Neu- 
bildungsvorgiinge  bei  Lebercirrhose) .     A.  Czerny. 
Monatschr.  f.  Kinderh.,  1912,  x.  No.  9. 
Significance  and  Treatment  of  Vomiting  in  Infants  and  Children.     H.  Lowenburg. 

Jour.  Am.  Med.  Assn.,  Jan.  20,  1912. 
Stenosis  and  Hypertrophy  of  the  Pylorus  in  Two  Infants.     ( Zwei  Fillle  von  hyper- 
tropischer  Pylorusstenose  beim  Siiugling. )     T.  Tanaka. 
Jahrb.  f.  Kinderh.,  January,  1912. 
Surgical    Treatment    of    Congenital    Hypertrophic    Stenosis    of    Pylorus.      R.    T. 
Richards. 

Northwest  Med.,  January,  1912. 

RESPIRATORY    SYSTEM 
Drainage  of  Acute  Pleural  Empyema  in  Children.     S.  W.  Kelley. 

Am.  Jour.  Surg.,  January,  1912. 
Means  for   Artificial  Respiration  for  Children.      (Eine  Methode  der  kiinstlichen 
Atmung  bei  Kindern ) .    Ssokolow. 

Monatschr.  f.  Kinderh.,  1912,  x.  No.  9. 
Plastic  Bronchitis.      (Bronchitis  plastica).     P.  Schneider. 

Jahrb.  f.  Kinderh.,  January,  1912. 
Spirometric  Research  on  Children's  Respiration.     (Spirometrische  Untersuchungen 
zur  Pathologie  und  Pharmacologie  der  Atmung  im  Kindesalter) .     R.  Lederer 
and  H.  Vogt. 

Jahrb.  f.  Kinderh.,  January,   1912. 
Thymic   Death    and   Thymic   Asthma    in    Children,       (Mors    thymica    et    Asthma 
thymicum  bei  Kindern).     D.  Ssokolow. 

Arch.  f.  Kinderh.,   1012.  Ivii.  Nos.   1-3. 
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BLOOD   AND   CIRCULATORY   SYSTEM 

Ailiytliniia  Induced  by  Manipulation  of  Abnormally  Located  Heart.      (Arythmie 
provoqu^e  chez  rhonime  par  I'excitation  inanuelle  du  cn?ur  ft  travers  la  paroi 
abdoniinale,  chez  un  sujet  il  coeur  ectopia.)      D.  Danielopoiu. 
Arch,  des  Malad.  du  Coeur..  January,   1912. 

Biologic  Research  on  Maternal  and  Umbilical  Blood.      (Biologische  Studien  iiber 
miitterliches  und  Xabelschnurblut) .     E.  v.  Graflf  and  J.  von  Zubrzycki. 
Arch.  f.  Gyniik.,  1912,  xcv,  No.  3. 

Epidemic  Occurrence  of  Acute  Heart  Disease  in  Children.     (L'eber  gchauftes  Auf- 
treten  von  akut  entziindlichen  Herzerkrankungen  im  Kindesalter. )     A.  Forell. 
Miinchen.  med.  Wchnschr.,  Jan.  16,  1912. 

Heart   Sounds   in   Infants.      (Herztone  kranken   und  gesunder   Siiuglinge).      W. 
Schlieps. 

Monatschr.  f.  Kinderh.,  1912.  x.  No.  9. 
Injection  of  Blood  or  Serum  for  Hemorrhage  and  Anemia.     (Uebcr  therapeutische 
Erfolge   bei    Blutungen,    hiimorrhagischer    Diathese   und    pernizioser   Aniimie 
durcli  Injektion  von  Serum  bcsw.  defibriniertem  Blut  Gesunder.)    M.  John. 
Miinclien.  med.  \Ychnschr.,  Jan.  23,  1912. 
The  Polygraph  as  an  Aid  in  Diagnosis  of  Cardiac  Conditions  in  Children.     G.  R. 
Pisek  and  H.  T.  Coffen. 

Am.  Jour.  Dis.  Child.,  February,   1912. 
Sigmoid  Sinus  and  Jugular  Bulb  in  Infancy.    W.  C.  Braislin. 

Laryngoscope,  December,  1911. 
Treatment  of  Acute  Endocarditis  and  Myocarditis.     F.  S.  ^leara. 
Jour.  Am.  Med.  Assn.,  Feb.  3,  1912. 

NERVOUS    SYSTEM 

Acute  Articular  Rheumatism  in  Child  Causing  Acute  Mental  Confusion.     Salicy- 
lic Acid  Refound  in  Cerebrospinal  Fluid.      ( Rhumatisme  e^r^bral  a  forme  de 
confusion  mentale  aigue.)     P.  Nob^court  and  H.  Darre. 
Bull.  Soc.  de  P^diat.,  November,  1911. 
Bilateral  Spastic  Paralysis  in  Children.   (La  maladie  de  Little.     Etiologie,  patho- 
genic et  anatomic  pathologique) .     V.  Hutinel  and  L.  Baboneix. 
Ann.  de  med.  et  chir.  inf.,  January,  1912. 
Binet  Tests  for  Mental  Retardation.     (Les  tests  de  Binet  dans  le  tout  jeune  age). 
R.  Cruchet. 

Jour,  de  m^d.  de  Bordeaux,  Jan.  7.  1912. 
Case  of  Myatonia  Congenita.     J.  R.  Charles. 

Brit.  Jour.  Child.  Dis.,  January,  1912. 
Decompressive  Trephining  for  Children.     Broca. 

Bull.  Soc.  de  Pediat.,  November,  1911. 
Dietetic  Treatment  of  Infantile  Tetany.     C.  G.  Grulee. 

Arch.  Pediat.,  January,  1912. 
Emotional  Influences  on  Disturbances  in  Speech.     (Du  role  de  I'^motion  en  patho- 
logie  verbale  b^gaiement,  bl6sit6.)      Chervin. 
Semaine  M&d.,  Jan.  24,  1912. 
Infantilism  in  Hypophysis  Disease.     A.  ^Y.  Hewlett. 

Arch.  Int.  Med.,  January,  1912. 
Insanity  in  Children.    C.  Holmes. 

*  New  York  Med.  Jour.,  Feb.  10,  1912. 
Parental  Alcoholism  as  Faetor  in  Mental  Deficiency  of  Children.     A.  Gordon. 

Month.  Cyclo.  and  Med.  Bull.,  January,  1912. 
Psychology  of  Children.     (Una  obra  de  psicologia  infantil.)     J.  Ingegnieros. 
Samana  Medica,  Jan.  4,  1912. 
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Section  of  Posterior  Spinal  Nerve  Roots  for  Eelief  of  Spastic  Conditions  and 
Sensory  Crises.  (Zur  Forster'sclien  Operation:  Spastische  Zustande  und 
sensible  Krisen  (Tabes)  durch  Resektion  der  liinteren  Strange  des  Riicken- 
marks  zu  bessern).     B.  Heile. 

Miinclien.  med.  Wchnschr.,  Jan.  16,  1912. 
Symptomatology  of  New  Growths  in  Distal  Portion  of  Spinal  Cord.     (Zur  Symp- 
tomatologie  der  jSTeubildungen  am  Conus  und  der  Cauda  equina).     L.  Jacob- 
solm. 

Deutsch.  nied.  Wchnschr.,  Jan.  25,  1912. 
Treatment  of  Spina  Bifida.     W.  Brodmann. 

Beitr.  z.  klin.  Cliir.,  November,  1911. 

GENITO-URINARY   SYSTEM 

Acute  Nephritis  in  Cliildren.     (Akute  Nephritis  in  den  Kinder-  und  Jugendjahren 
mit  besonderer  Beriicksichtigung  der  Prognose ) .     H.  Ernberg. 
Nord.  med.  Ark.,  1912,  xliv.  No.  2. 
Colon   Bacillus   Infection    of    Urinary    Tract    in    Infants    and   Children.      C.    K. 
Johnson. 

Vermont  Med.  Month.,  January,   1912. 
Cystitis  in  Male  Infants.      (Zur  Aetiologie  der  Cystitis  bei  Knaben  im  Sauglings- 
alter).     E.  Rach  and  A.  v.  Reuss. 

Jahrb.  f.  Kinderh.,  December,  1911. 
Treatment  of  Nocturnal  Enuresis  in  Children.    J.  Ruhriih. 
Am.  Jour.  Med.  Sc,  February,  1912. 

OSSEUS   SYSTEM 

Acute  Osteomyelitis  in  Infants.  ( Osteomyelite  aigne  du  raaxillaire  superieur 
chez  le  nourrisson.)      R.  Frangais. 

Arch,  de  m^.'  des  enf.,  January,  1912. 
Congenital  Dislocation  of  the  Patella.      (Ueber  kongenitale  Patellarluxationen). 
M.  Fiebaeh. 

Beitr.  z.  klin.  Chir.,  November,  1911. 
Indications  for  Surgical  Interference  in  Treatment  of  Tuberculous  Joint  Diseases 
in  Children. 

Lancet,  London,  1912,  i,  1. 
Nature  of  Rachitis  and  Osteomalacia.     M.  Ogata. 

Beitr.  z.  Geburtsh.  u.  GynUk.,  1912,  xvii.  No.  1. 
Rachitic  Osteomalacia.      (Beitrag  zu   den   klinischen   und   pathologischen   Laiter- 
suchungen  bei  der  rachitischen  Osteomalacic).     M.  Ogata,  K.  Minakuchi  and 
K.  Kaji. 

Beitr.  z.  Geburtsh.  u.  Gynak.,  1912,  xvii,  No.   1. 

SKIN   AND  APPENDAGES 

Diffuse  Edematous  Scleroderma  Benefited  by  Thyroid  Treatment.  E.  Apert  and 
Leblanc. 

Bull,  de  Soc.  de  Pediat.,  December,  1911. 
Etiology  of  Impetigo  and  Eczematous  Conjunctivitus.     W.  Pick. 

Miinehen.  med.  Wchnschr.,  Jan.  23,  1912. 
Retention   of   Chlorids   with   Exudative  Cutaneous   Disease.      (Clilorretention   bei 
exsudativen  Prozessen  der  Haut).     V.  Menschikoff. 
Monatschr.  f.  Kinderh.,  1911,  x.  No.  9. 
Salt-Free  Dietetic  Treatment  of  Eczema  in  Infants.      (Zur  Indikation  und  Tech- 
nik  der  Behandlung  des  Sauglingsekzems  mit  niolkenarmcr  Milch).     H.  Fin- 
kelstein. 

Therap.  Monatsh.,  January,  1912. 
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Specific  Treatment  of  Ring\vorm   and   Allied  Mycoses.      (Die  Tricliophytien   und 
verwandte  Pilzerkrankungen  der  Haut ) .     B.  Bloch. 
Cor.-Bl.  f.  schweiz.  Aerzte,  Dec.  20,   1911. 
Superheated   Air   in  Treatment   of  Infantile   Eczema.      ( Heissluftbehandlung  der 
Ekzeme  im  Siiuglingsalter) .     J.  Perlmann. 
Munchen.  med.  Wchnschr.,  Jan.  9,  1912. 

EYE,   EAR,   NOSE   AND    THROAT 

Acute  Suppurative  Otitits  Media.     G.  H.  \\ard. 

Jour.  Med.  Soc.  New  Jersey,  January,  1912. 
Civic  Medical  Inspection  of  School  Children  With  Special  Reference  to  Diseases 
of  Eye,  Ear  and  Throat.     S.  C.  Ayres. 

Jour.  Ophth.  and  Oto-Laryngol.,  January,  1912. 
Dentition  Disturbances.      (Dentitionskrankheiten).     K.  HoflFendahl. 

Med.  klin.,  Jan.   14,   1912. 
Eye  Strain  Among  Public  School  Children.     E.  Bates. 

Ophthalmology,  January,   1912. 
Faucial  Tonsil;  Anatomic  Reasons  for  Its  Capacity  for  Evil;  Some  Indications  for 
Its  Removal.     W.  G.  Harrison. 

South.  Med.  Jour.,  January,   1912. 
Influence  of  Eustachian  Tube  in  Purulent  Otitis.     M.  D.  Ritchie. 

Pennsylvania  Med.  Jour.,  January,   1912. 
Lane  Operation  for  Cleft  Palate.     M.  T.  Sudler. 

Jour.  Kansas  ^led.  Soc,  January,   1912. 
Management  of  Squint  in  Children.     C.  W.  Le  Fever. 

Am.  Jour.  Dis.  Children,  February,  1912. 
Non-Surgical  Treatment  of  Chronically  Discharging  Ears.     W.  A.  Wells. 

Jour.  Am.  Med.  Assn.,  Feb.  3,   1912. 
Retrospect  of  Otology,  1911.     M.  Yearsley. 

Brit.  Jour.  Child.  Dis.,  January,  1912. 
Some    Facts    General    Practitioners   Ought   to    Know    About    Tonsils    and    Tonsil 
Operations.     J.  R.  Winslow. 

Maryland  Med.  Jour.,  January,  1912. 
Suppuration  of  Middle  Ear  with  Some  of  Its  Complications.     S.  II.  Large. 

Cleveland  Med.  Jour.,  December,  1911. 
Technic  for  Laryngologic  Examination.      (Une  m^thode  trop  peu  connue  et  pour- 
tant  indispensable  en  laryngologic  chez  I'enfant).     H.  Abrand. 

Bull.  Soc.  de  P^diat.,' November,  1911. 
Tonsillectomy.     L.  T.  Royster. 

Virginia  Med.  Semi-Month.,  Jan.   12,   1912. 
Tonsillectomy  with  a  Single  Instrument,  the  Tonsillectome.     J.  C.  Beck. 

Jour.  Am.  Med.  Assn.,  Jan.  27,   1912. 
Tonsils.     E.  R.  Carpenter. 

New  Mexico  Med.  Jour.,  January,  1912. 

THERAPEUTICS 

Anaphylaxis  in  Its  Relation  to  Pediatric  Practice.     G.  R.  Pisek  and  M.  C.  Pease. 

Boston  Med.  and  Surg.  Jour.,  Jan.  25,  1912. 
Calcium  Sulphid  in  Infectious  Diseases.     J.  E.  Pratt. 

Jour.  Med.  Soc.  New  Jersey,  January,   1912. 
Case  of  Belladonna  Poisoning  in  Child  Seven  Years  of  Age.     R.  E.  Coughlin. 

New  York  Med.  Jour.,  Jan.  27,   1912. 
Fatal   Anaphylaxis   after   Injection   of  Serum.      (Serumtod   infolge   von    Anaphy- 
laxie).    J.  Dreyfuss. 

Munchen.  med.  Wchnschr.,  Jan.  23,  1912. 
Fatal  Case  of  Bismuth  Paste  Poisoning.     L.  W.  Ely. 

Med.  Rec,  New  York.  Jan.  13.  1912. 
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Urethan  in  Pediatrics.      (Verwendbarkeit  des  Urethans  in  der  Kinderheilkunde). 
F.  Bertling. 

Berlin,  klin.  Wchnschr.,  Jan.  22,  1912. 

SURGERY 

Anesthesia  in  Surgery  of  Childhood.     F.  W.  Pinneo. 

Arch.  Pediat.,  January,   1912. 
Double  Coxa  Vara  with  Other  Deformities  Occurring  in  Brother  and  Sister.     L.  E. 
Barrington-Ward. 

Lancet,  Jan.  20,  1912. 
Injuries   to  Elbow  in   Childhood,   Studied  in  Relation   to  Development  of  Joint. 
W.  S.  Lawrence. 

Surg.,  Gj-nec,  and  Obst.,  January,  1912. 
Origin  of  Torticollis:     Case  Showing  Professional  Dyskinesia.    T.  A.  Williams. 

New  Orleans  Med.  and  Surg.  Jour.,  January,  1912. 
Prevention  of  Fiat-Foot  in  Children.      (Verhiitung  des  Plattfusses  im  kindlichen 
Alter).     G.  Muskat. 

Arch.  f.  Kinderh.,  1912,  Ivii,  Nos.  1-3. 
Treatment   of    Cicatricial   Deformity.       (Zur    Behandlung   der   Hautnarben).     O. 
Thilo. 

Munchen.  med.  Wchnschr.,  Jan.  23,  1912. 
Treatment  of  Congenital  Talipes  in  Infants.     R.  W.  Billington. 

Jour.  Tennessee  Med.  Assn.,  January,  1912. 
Ultimate   Outcome  of   Congenital   Dislocation  of   the  Hip-Joint  Given   Bloodless 
Treatment.      (Du  pronostic  6loign6  des  luxations  cong§nitales  de  la  hanche 
op6r6es  par  la  methode  non  sanglante).     P.  RedaiJ. 
Ann.  de  med.  et  chir.  inf.,  January,  1912. 

MISCELLANEOUS 

Diseases  of  Children.     A.  J.  Wood. 

Australian  Med.  Gaz.,  Jan.  6,  1912. 
Pediatric  Memoranda.     H.  B.  Sheffield. 

Med.  Rec,  New  York,  Jan.  27,  1912. 
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STUDIES     OF    ]?ECUEREXT     OR     PERIODICAL     VOMITOG 

A.     THE    CREATININ   AND   CREATIX    EXCRETION    IN    HECDRRENT    VOMITING 
B.     THE    RELATION    OF    ADENOIDS    TO    RECURRENT    VOMITING  * 

J.    P.   SEDGWICK,   M.D. 
:mi.vneai'olis 

A.     CREATININ     AND     CREATIN     EXCRETION 

The  older  methods  of  determination  of  creatinin  and  creatin  were 
very  tedious  and  unsatisfactory.  It  was  in  1904  that  Folin  published 
his  accurate  and  simple  method,  which  has  given  such  an  impetus  to 
the  study  of  the  creatinin  and  creatin  metabolism.  Folin's  method 
depends  on  the  fact  that  creatinin  gives,  with  picric  acid  and  sodium 
hydrate,  a  brownish-red  color  which  cannot  be  distinguished  from  that 
of  a  potassium  bichromate  solution.  The  urine  is  treated  with  the  above 
reagents  in  proper  quantity  and  the  resulting  depth  of  color  compared 
with  that  of  a  half  normal  bichromate  solution  by  means  of  a  colorimeter, 
preferably  that  of  Dubosc.  From  this  reading,  by  a  simple  computation' 
the  amount  of  creatinin  is  given.  If  before  this  process  the  urine  be 
boiled  with  normal  hydrochloric  acid,  creatin,  if  present,  is  converted 
into  creatinin  and  the  final  reading  will  give  creatinin  plus  the  creatin 
which  has  been  converted  into  creatinin. 

It  has  been  shown  by  Folin  that  the  creatinin  excretion  of  an  adult 
individual  is  remarkably  constant.  The  amount  excreted  is,  according 
to  Hoogenhuyze  and  van  Verploegh,^  little  affected  by  hard  muscular 
exercise  or  by  a  protein  diet.  The  creatinin  output  seems  to  be  an  indi- 
cator of  endogenous  nitrogen  metabolism  (Folin). 

Fever  increases  the  creatinin  output,  as  shown  by  Hoogenhuyze  and 
\-an  Yerploegh.2  Edward  Mellanby^  has  endeavored  to  prove  that  the 
liver  is  the  center  about  which  creatin  metabolism  plays.    It  is  of  interest 

•From  the  Laboratory  of  Physiology  and  Pharmacology  of  the  Universitv  of 
Minnesota.  '' 

1.  Folin:  Ztschr.  f.  physiol.  Chem.,  1904,  xli,  223;  Am.  Jour.  Phvsiol  1905 
xiii,  48.  .         >  > 

2.  Hoogenhuyze  and  Verploegh:   Ztschr.  f.   physiol.  Chem.,  Ivii. 

3.  Mellanby:  Jour.  Pliysiol.,  1908,  xxxvi,  447. 
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in  connection  with  onr  subject,  that  Hoogenhii3-ze  and  Verplo-.j^u  found 
that  a  professional  faster,  who  had  taken  nothing  but  water  for  fourteen 
days,  showed  an  increased  creatinin  excretion  after  exercise. 

Cathcart*  found  that  creatin  is  constantly  present  in  the  urine  during 
starvation,  and  that  carbohydrates  given  after  fasting  decrease  the  creatin 
output;  whereas  fat  given  after  fasting  increases  the  creatin  excretion. 
He  therefore  puts  forward  the  hypothesis  that  carbohydrates  are  abso- 
lutely essential  for  endocellular  synthetic  processes  in  connection  with 
protein  metabolism.  This,  of  course,  establishes  a  relationship  between 
creatinuria  and  acetonuria  as  they  are  affected  in  a  similar  manner  by 
the  diet. 

Studies  of  the  creatinin  excretion  in  children  have  been  made  by 
Hoffmann,^  Bietschel,®  Amberg  and  Morrill,^  Amberg  and  Eowntree,* 
Funaro,^  Sedgwick,^"  and  Mellanby.^^  Work  on  the  creatin  excretion  of 
children  has  been  done  by  all  but  the  first  two. 

In  1910"  I  discovered  the  fact  that  creatin,  which  has  not  been 
considered  a  normaP-  constituent  of  the  urine  of  children,  is  excreted 
by  the  subjects  of  recurrent  or  periodic  vomiting.  At  the  St.  Louis 
meeting  of  the  A.  M.  A.  I  made  the  following  statement : 

"Thomas,  a  boy  weighing  48  pounds,  and  a  subject  of  cj'clie  vomiting,  excreted 
on  the  fourth  day,  which  was  a  hunger  day,  except  for  a  few  teaspoonfuls  of  a 
carbohydrate  water,  49.9  mg.  of  creatin." 

Evidently  without  knowledge  of  the  above,  aud  entirely  independently, 
Mellanby,''^  of  London,  has  confirmed  my  findings.  He  found  creatin 
present  in  the  urine  of  a  boy  of  6  years,  both  during  two  attacks  and  in 

4.  Cathcart:  Jour.  Physiol..  1909,  xxxix,  311.  See  also  Benedict  and  Myers: 
Am.   Jour.   Physiol.,   1907,  362. 

5.  Hoffmann:   Virchows  Arch.  f.  path.  Anat.,   1869,  xlviii,  358. 

6.  Rietschel:   Jahrb.  f.  Kinderh.,  1905,  Ixi,  615. 

7.  Amberg  and  Morrill:  Jour.  Biol.  Chem.,  1907.  iii,  311;  Jahrb.  f.  Kinderh., 
1909,  Ixix,  280. 

8.  Amberg  and  Eowntree:  Bull.  Johns  Hopkins  Hosp..  xxi.  No.  227.  Feb- 
ruary,  1910. 

9"  Funaro:  Biochem.  Ztschr.,  1908,  x,  467. 

10.  Sedgwick,  Jour.  Am.  Med.  Assn.,  1910,  Iv,   1178. 

11.  Mellanby:  Lancet,  London,  1911,  clxxxi,  8. 

12.  Althouo'h  it  has  been  generally  considered  tliat  creatin  is  not  normally 
excreted  after  infancy,  analyses  by  Rose,  Jour.  Biol.  Chem.,  1911,  x,  265,  and  the 
following  determinations  of  my  own  throw  some  doubt  upon  this  position: 

Xame                      Age,                   Condition  Creatinin  Creatin 

Years                   in  100  c.c.  in  100  c.c. 

Marie   P 8                          Well                             83  24.3 

C.    P 6  rhronic  cystitis                     58  11.6 

Harold    K 10  Chronic  enteritis                   46  11.6 

S    S 3                         Well                            47  8.1 

V    S                          5                         Well                            96  18.5 

J     s                          9                         Well                            64  7.0 

H.  JsT 7                          Well                            122  9.3 

C.  P 10  C  horca   minor                         88  23.2 
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the  interim  between  them.    He  found  also  a  marked  rise  of  creatin  excre- 
tion two  or  three  days  before  the  attacks. 
My  analyses  are  as  follows : 

Case  1. — Thomas,  aged  4,  was  seen  first  July  24,  190S,  at  whicli  time  he 
was  having  a  typical  attack  of  recurrent  vomiting.  He  had  the  first  attack  when 
2  j-ears  old.     Attacks  had  usually  been  four  or  five  months  apart. 

Creatinin  Creatin 

mg.  mg. 

May  10,  1910,  fourth  day  of  attack,  6  years  old 49.9 

Sept.   11,   1911,  well    .  .  !' 379.8  251.5 

The  significant  finding  is  that  of  the  presence  of  creatin  in  the  urine 
at  two  analyses  over  one  year  apart. 

Case  2. — Edward  S.,  liad  his  first  attack  during  latter  part  of  the  first  year. 
During  the  following  year  he  had  attacks  at  least  every  three  weeks. 

Creatinin  Creatin 

Date  and  Age                                         mg.  mg. 
Mch.    1909,    2    yrs.     10    mos.,     not    vomiting.     Wt. 

12,270   gm.    .'. 193. 

Sept.  6,  1911.  4  yrs.  4  mos.  Vomiting,  fever 245.7  143.6 

Sept.  7.  1911    .  .' 403.2  299.4 

Sept.  23,  1911,  well   215.6  48.4 

Sept.  27,  1911,  well   201.0  44.5 

Sept.  30,  1911,  fever,   102  F.:   not  vomiting 213.3  154.0 

Oct.  5,  1911,  4  yrs.  5  mos 321.3  135.9 

Oct.   7,    1911    211.5  0.0 

Oct.    10,    1911    307.2  15.3 

Oct.   16,   1911,  Wt.   17,885  gm 232.2  

In  this  case  creatin  was  present  between  attacks,  but  was  greatly 
increased  during  the  attack  as  was  the  creatinin.  September  30  the 
usual  prodroraata  of  an  attack  appeared,  including  fever,  rhinitis,  and 
rise  in  creatin,  but  the  boy  did  not  vomit. 

Case  3. — Orb.  T.,  10^^  years  old,  has  chorea  and  recurrent  vomiting.  She  had 
an  appendectomy  at  9  years  of  age.     She  is  under  the  care  of  Dr.  Schlutz. 

1911  Creatinin  Creatin 

■ .  .  -  mg.  mg. 

Sept.  6,  not  vomiting    389.4  34.1 

Sept.  7,  not  vomiting    300.  0, 

Sept.   13,  not  vomiting   462.  82.2 

Sept.  30,  not  vomiting   198.4  66.7 

Oct.  12,  not  vomiting   172.4  22.7 

Here  we  have  a  child,  not  vomiting  but  excreting  creatin. 

Case  4. — Stuart  S.,  aged  61^  years,  began  to  have  attacks  when  2  years  old, 
occurring  every  month  or  six  weeks.  He  has  had  no  attacks  since  removal  of 
the  adenoids,   February  25,   1909. 

1911                                                                                        Creatinin  Creatin 

....                                                                                             mg.  mg. 

Sept.   12.  well    2.50.8  122.4 

Sept.   14,  well    315.  52.1 
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In  this  case,  one  and  a  half  years  after  the  last  attack,  a  large  amount 
of  creatin  was  being  excreted. 

Case   5. — Jack   T.,   5^2   years  old,  began  to  have   attacks   during  his   second 

year.     In  May,   1908,  while  under  my  care  he  vomited  for  fourteen  days.     The 
attacks  are  infrequent  now  and  mild  in  character. 

1911                                                                                        Creatinin  Creatin 

....                                                                                             mg.  mg. 

Sept.   17,  not  vomiting   292.5  30.8 

Sept.   18,  not  vomiting   378.  62. 

In  this  case,  although  the  attacks  are  much  less  frequent,  creatin  is 
excreted  during  the  interval. 

Case  6. — Cecil  W.,  10  years  old,  began  to  have  attacks  during  the  second  year. 
They  were  typical  in  character,  in  many  of  which  I  observed  him,  from  the  age 
of  2  to  9  years.  In  Febrviary,  1910,  following  an  attack  of  appendicitis,  the 
appendix  was  removed.     He  has  had  no  attack  since. 

1911  Creatinin  Creatin 

mg.  mg. 

Sept.  22,  not  vomiting   489.3  0. 

Case  7. — Leland  W.,  4  years  old,  is  a  brother  of  patient  in  Case  6.  He  had 
his  first  attack  when  4  months  old.  Just  before  he  was  3  years  old  he  had  very 
severe  attacks.  During  1910  he  had  five  or  six  attacks.  The  adenoids  were 
removed  in  February,  1911.  He  has  had  no  attacks  since.  His  mother  says  he 
lias  been  absolutely  well. 

1911                                                                                        Creatinin  Creatin 

....  mg.  mg. 

Sept.  23,  well    230.  47.2 

Here  we  have  creatin  excreted  over  a  half  year  after  the  last  attack. 

Other  cases  give  similar  results  but  mere  repetition  is  hardly  neces- 
sary. Attention  is  called  to  the  fact  that  in  Case  2  both  the  creatinin  and 
creatin  excretion  reached  a  very  high  mark  during  the  attack.  These 
results  shoAv,  as  do  Mellanby's,^^  that  the  creatin  metabolism,  that  is, 
the  endogenous  nitrogen  metabolism,  is  abnormal  in  recurrent  vomiting, 
during  the  attacks. 

B.     ADENOIDS     AND    RECUEKENT    VOMITING 

Many  more  or  less  unsatisfactory  theories  have  been  advanced  con- 
cerning the  etiology  of  recurrent  or  periodical  vomiting.  The  well- 
knoAvn  fact  that  acetone  is  present  in  the  urine  during  the  attacks  has 
led  to  much  discussion.  Valgussa^^  wrote  on  the  acid  intoxication  in 
these  cases  in  1901.  Marfan'*  considered  the  acetonemia  of  importance. 
Pierson"  wrote  a  year  later  on  the  subject  of  "Acetone  and  Diacetic  Acid 
as    a    Cause   of    Persistent   Eecurrent   Vomiting   of    Children."     Then 


13.  Valgussa:    Policlinico,   Rome.    1901.      Cited   from   Arch,   de   m6d.   des   enf., 
1901,  iv,  681. 

14.  Marfan:    Arch,   de  m6d.  des  onf.,   1901,   iv,  841. 

15.  Pierson:   Arch.  Pediat.,  1902.  vx,  505. 
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Edsall/"  in  1903,  proposed  that  tlie  acid  intoxication,  as  he  termed  it, 
be  treated  with  alkalies.  Successful  sodium  bicarbonate  therapy  was 
reported  by  Albert  Myers."  But  Schrack^*  had  shown  in  1889  that 
starches  given  to  a  child  with  acetonuria  relieve  the  condition.  Hirsch- 
feld^^  showed  the  fundamental  relation  between  carbohydrate  metabolism 
and  acetonuria.  Langstein  and  Meyer-"  definitely  showed  in  1905  that 
withdrawal  of  carbohydrates  or  hunger  in  children,  produces  acetonuria. 
The  trend  of  opinion  then  began  to  turn  and  Morse-^  said  in  1905  that 
the  acid  intoxication  is  presumably  always  secondary.  Edsall^-  voiced 
a  similar  opinion  in  discussing  Howland  and  Richard's  paper  in  1907. 
Shaw  and  Tribe-^  stated  in  1905  that  "some  cases  of  recurrent  vomiting 
are  quite  different  from  others  in  that  they  fail  to  respond  to  treatment 
with  massive  doses  of  alkalies."  Janeway  and  MosenthaP*  believe  that 
too  little  attention  is  paid  to  the  factor  of  carbohydrate  starvation  in  the 
reports  of  recurrent  vomiting.  Mellanby-'  finally  clinched  the  matter  by 
withdrawing  the  carbohydrates  from  the  diet  of  a  subject  of  recurrent 
vomiting,  at  the  time  apparently  well,  causing  acetonuria  without  produc- 
ing an  attack,  he  then  overcame  the  acidosis  by  giving  glucose.  He  says : 
"This  is  conclusive  proof  that  acidosis  in  itself  had  nothing  whatever  to 
do  with  the  symptoms  of  cyclic  vomiting.  To  apply  the  term  'acid 
intoxication'  to  such  a  condition  would  then  be  absolutely  wrong  and 
misleading." 

Post-mortem  examinations  have  shed  little  light,  unless  the  fatty 
degeneration  of  the  liver  reported  by  Jones,^"  and  the  suprarenal  hemor- 
rhage in  Langmead's^^  case  are  significant. 

Coniby-^  considers  appendicitis,  which  was  present  in  nearly  50  per 
cent,  of  his  cases,  to  be  of  importance.  In  my  series  of  twenty-two  cases, 
seven  had  symptoms  of  appendicitis  and  two  were  operated  on  with 
cessation  of  the  attacks.  Mucomembranous  enteritis  is  insisted  on  by 
Ausset^^  as  bearing  a  relation  to  recurrent  vomiting. 


16.  Edsall:   Am.  Jour.  Med.  Sc,  1903,  cxxv,  629. 

17.  Myers:    Arch.   Pediat.,    1906,   xxiii,   530. 

18.  Schrack:   Jahrb.  f.  Kinderh.,  1889,  xxix,  411. 

19.  Hirschfeld:   Cited  from  Handb.  d.  Path,  des  Stoffwechsels,  ISToorden,  i,  182, 
Hirschwald,  Berlin,  1906. 

20.  Langstein  and  jNIeyer:   Jalirb.  f.  Kinderh.,   1905,  Ixi,  454. 

21.  Morse:    Arch.   Pediat.,   1905,  xxii,   571. 

22.  Edsall:    Arch.   Pediat.,   1907,  xxiv,   401. 

23.  Shaw  and  Tribe:    Brit.  Med.  Jour.,   1905,  i,  349. 

24.  Janeway  and  Mosenthal:   Arch.  Int.  Med.,   1908,  ii,  214. 

25.  Mellanby:    Lancet,  London,  1911,  clxxxi,  8. 

26.  Jones:   Arch.   Pediat.,   1909,  xxvi,  446. 

27.  Langmead:    Brit.  Med.  Jour.,   1905.  i,  352. 

28.  Comby:  Arch,  de  in6d.  des  enf.,  1905,  vii,  741. 

29.  Aiisset:  Arch,  de  m^d.  des  enf.,  1906,  ix,  767. 
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Ely^°  believes  recurrent  vomiting  is  a  "distinct  neurosis,"  and  FisehP^ 
thinks  the  attacks  may  be  hysterical  in  nature.  Nauvt^elaers^-  considers 
the  condition  under  arthritism.  Howland  and  Eichards^^  believe  it  due 
to  diminished  oxidation.  Irving  Snow^*  states  that  the  vomiting  is 
"sometimes  due  to  a  sudden  hypersecretion  of  irritating  gastric  juice." 
Eichardiere^^  considers  the  liver  of  primary  -importance  and  Saunders^® 
speaks  of  '^lepatic  insufficiency."  Hecker^^  believes  that  the  condition  is 
fundamentally  a  disturbance  of  the  fat  catabolism.  And  finally  Mellanby-^ 
suggests  that  the  condition  of  recurrent  vomiting  is  due  to  some  intes- 
tinal intoxication  which  may  or  may  not  depend  on  bacteria,  and  may 
depend  on  an  accumulation  or  excessive  formation  of  beta-imminazol- 
ethylamine  in  the  intestinal  wall. 

Before  such  an  array  of  diverse  opinions,  it  is  with  considerable  trepi- 
dation that  I  mention  the  long-suffering  subject  of  adenoids.  After  citing 
the  literature  bearing  on  the  subject,  I  shall  therefore  state  briefly  my 
clinical  observations,  and  not  stand  sponsor  for  any  fine-spun  theories. 

Averagnet^^  observed  vomiting  and  diarrhea,  as  well  as  enteritis  with 
mucomembranous  stools,  in  children  with  coryza,  pharyngitis  and  hyper- 
trophied  tonsils,  and  he  saw  these  conditions  cured  by  caring  for  the 
rhinopharyngitis.  Breton^^  reports  a  case  of  daily  vomiting,  with  muco- 
membranous stools,  cured  by  removal  of  the  adenoids.  Now  turning  to 
recurrent  vomiting  proper,  Comby-^  mentions  adenoids  in  18  per  cent, 
of  his  cases.  Griffith**'  noted  sore  throat  accompanying  the  attacks. 
Misch*^  reports  that  the  angina  which  accompanies  the  attacks  is  as  a 
rule  a  catarrhal  inflammation.  One  of  Irving  Snow's^^  patients  had  an 
attack  following  hoarseness,  nasal  discharge  and  fever.  Eachford*-  says : 
"Eecently  I  have  been  especially  interested  in  vasomotor  coryza  as  an 
almost  constant  warning  symptom  in  a  number  of  cases."  Sagher  saw 
a  child  6  years  old  that  had  eczema  in  its  second  year,  M^hich,  after  the 
removal  of  the  adenoids,  had  no  more  attacks  "in  spite  of  the  fact  that 
the  diet  was  enriched." 


30.  Ely:   Jour.  Am.  Med.  Assn.,  1903,  xl,  84G. 

31.  Fischl:  Handbuch  d.  Kinderheilk.,  ii,  163,  Vogel,  Leipzig. 

32.  Nauwelaers :  La  Clinique,  1903,  No.  18.    Cited  from  Monatschr.  f.  Kinderh.. 
1903,  ii,  251. 

33.  Howland  and  Richards:    Arch.  Pediat.,   1907.  xxiv,  401. 

34.  Snow:   Am.  Jour.  Med.  Sc,  1904,  exxviii,  966. 

35.  Eichardiere:  La  Clin.  Infant.,  1905,  Cited  from  Jahrb.  f.  Kinderh..  Ixi.  804. 

36.  Saunders:   Arch.  Pediat.,  1908,  xxv,  104. 

37.  Hecker:    Ergebn.   der   inn.  Med.  u.  Kinderh..   1911.  vii,  242. 

38.  Averagnet:    Soc.  de  pediat..  Nov.   14,   1899,  reported  in  Arch,  de  m^d.  des 
enf.,  1899,  ii,  767. 

39.  Breton:   Rev.  mens.  d.  mal.  de  I'enf.,   1900,  xviii.  235. 

40.  Griffith:    Am.  Jour.  Med.   Sc,   1900,  cxx,  553. 

41.  Misch:    Jahrb.  f.  Kinderh.,   1905,  Ixi,  533. 

42.  Rachford:  Neurotic  Diseases  of  Childhood,  p.  220,  1905,  E.  B.  Treat  &  Co.. 
New  York. 
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Janeway  and  Mosenthal"  state,  referring  to  recurrent  vomiting:  "The 
strongest  argument  in  favor  of  its  being  due  to  an  undiscovered  focu.^  of 
infection  is  the  leukocytosis." 

Of  my  series  of  twenty-two  cases,  twenty  patients  had  adenoids  or 
enlarged  tonsils.  Most  of  them  had  fever  before  or  during  the  attacks. 
The  posterior  cervical  glands  were  usually  enlarged.  A  very  common 
prodrome  of  the  attacks  was  sore  throat  or  nasal  discharge.  One  'Oiad 
bleeding  nose  at  the  times  of  the  attacks."  Chorea  minor,  rheumatism 
and  endocarditis  were  complications  in  three  cases.  Geographical  tongue 
and  asthma  were  noted.  But  the  observation  which  warrants  this  presen- 
tation is  the  surprising  result  of  removal  of  the  adenoids  in  some  of  these 
cases. 

Case  1. — Leland  \V..  4  years  old.  had  classical,  frequent,  recurrent  vomiting 
from  the  latter  half  of  his  first  year.  Tonsillitis  was  a  usual  prodrome  of  the 
attacks.  The  tonsils  and  adenoids  were  removed  in  February,  1911.  The 
mother  stated  on  Sept.  21,  1911,  that  the  child  had  been  "perfectly  well  since." 

Case  2. — Cecil  W.,  10  years  old,  a  brother  of  patient  of  Case  1,  had  typical 
attacks  from  his  second  year.  The  adenoids  were  removed  when  he  was  6  years 
old.  He  had  no  more  attacks  for  a  year.  He  had  two  light  attacks  during  the 
eighth  year.  Then  he  developed  appendicitis,  and  has  been  perfectly  well  since 
his  appendix  was  removed  in  February,  1911. 

Case  3. — Stuart  S.,  6iA  years  old,  began  to  have  recurrent  vomiting  attacks 
with  high  fever  and  rhinopharyngitis  in  his  second  year.  The  attacks  occurred 
every  month  or  six  weeks.  They  were  becoming  more  frequent.  On  Feb.  25,  1909, 
his  adenoids  were  removed.  There  have  been  no  more  attacks  from  that  date 
to  the  present,  October,  1911. 

Case  4. — Edward  S.,  5^2  years  old,  began  to  have  recurrent  vomiting  attacks 
during  his  first  year  and  had  vomiting  periods  at  least  every  three  or  four  weeks 
until  the  adenoids  were  removed  in  the  Fall  of  1908.  For  si.x  months  after  the 
operation  he  was  free  from  attacks;  then  he  had  occasional  lighter  attacks. 
During  the  past  six  months  these  have  been  more  frequent  but  lighter.  At  the 
same  time,  however,  it  is  to  be  noted  that  the  boy  has  begun  to  have  a  great 
deal  of  rhinitis  again.  The  father,  who  is  a  rhinologist,  considers  the  condition 
similar  to  hay  fever.  The  mother,  who  is  a  trained  nurse  and  a  careful  observer, 
states  that  she  has  always  noticed  that  he  has  "a  head  cold  and  a  cough  pre- 
ceding the  spells." 

Case  5. — Thomas  A.,  7  years  old.  gives  a  history  very  similar  to  that  of 
Case  4 ;  that  is,  comparative  freedom  from  attacks  for  months  after  the  operation, 
with  recurring  attacks  on  return  of  the  rhinopharyngeal  trouble.  In  this  case 
the  nasopharyngeal  disturbance  caused  by  the  operation  was  followed  immediately 
by  a  typical  and  severe  run  of  vomiting. 

Case  6. — Bernice  S.,  11  years  old,  was  first  seen  in  1906  with  recurrent 
vomiting.  Rhinopharyngitis  always  accompanied  the  attacks.  The  attacks  did 
not  cease  at  once  after  removal  of  the  adenoids,  but  became  gradually  lighter  and 
less  frequent.     She  has  had  no  attacks  for  several  years. 

Case  7. — H.  W.  In  this  case  the  operation  was  imperfectly  performed, 
and  the  attacks,  though  lighter,  still  recur. 

Case  8. — Louisa,  4  years  old,  has  had  periodic  vomiting  attacks  since  early 
in  the  first  year.  The  adenoids  were  removed  in  October,  1910.  The  mother 
reports,  Oct.  13,  1911,  that  she  has  only  had  two  attacks  since  the  operation 
that  have  been  at  all  serious,  so  that  the  number  of  attacks  is  only  half  that 
of  the  previous  year. 
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I.     IXTRODUCTION 

In  spite  of  a  vast  literature  our  knowledge  of  the  causation  of  hemor- 
rhage in  the  new-born  is  incomplete.  The  clinical  picture  varies  v/idely 
in  different  cases.  The  lesions  revealed  b)^  post-mortem  examination  are 
inconstant.  Bleeding  from  the  skin,  the  umbilical  cord,  the  mucous 
membranes  or  the  viscera  —  either  singh'  or  combined  —  is  the  only 
feature  common  to  all  cases. 

In  addition  to  the  general  disease  which  anay  be  the  underlying  factor 
in  the  pi'oduction  of  hemorrhage,  the  ultimate  cause  of  all  persistent  and 
uncontrollable  bleeding  is  probably  a  blood  or  vascular  change.  It  seems 
only  rational  to  suppose  that  the  initial  bleeding  is  induced  by  a  vascular 
lesion.  The  cause  for  the  persistent  hemorrhage  is  to  be  sought  in  some 
defect  of  the  normal  mechanism  for  the  control  of  bleeding  —  the  clot- 
ting of  the  blood. 

It  is  with  this  phase  of  the  etiology  of  hemorrhage  in  the  new-born 
that  our  present  communication  is  essentially  concerned. 

II.     FxEPOET     OF     CASES 

Case  1. — Sudden  onset  of  intestinal  hemorrhage  in  an  apparently  normal 
infant  fifty  hours  old.  Death  in  two  hours  and  fifty  minutes.  Imperfect  coagula- 
tion of  the  blood  due  apparently  to  a  deficiency  of  fibrinogen. 

»  History. — Baby  G.,  a  female  infant,  was  born  at  the  jSTursery  and  Child's 
Hospital  Feb.  11,  1911,  at  2  a.  m.  The  family  history  was  unimportant.  Labor 
was  normal.  The  patient  was  the  first  child.  The  mother  received  about  15  c.c. 
of  chloroform  during  the  third  stage  of  labor.  The  birth-weight  was  7  pounds 
6  ounces;  the  infant  was  well  developed  and  seemed  normal  in  every  way  during 
the  first  two  days. 

On  the  third  day  (February  13),  at  4:30  a.  m.,  without  premonitory  symp- 
toms, there  was  a  profuse  intestinal  hemorrhage.  The  blood  was  dark  and  par- 
tially coagulated.  During  the  next  two  hours  a  number  of  similar  hemorrhages 
occurred  at  varying  intervals.  The  infant  became  pallid,  the  skin  dry  and 
wrinkled,  the  pulse  rapid  and  weak.  These  symptoms  became  exaggerated  with 
each  hemorrhage.  Death  occurred  at  6:45  a.  m.  No  treatment  was  used  beyond 
the  external  application  of  heat  and  the  administration  of  epinephrin  solution  by 
mouth. 

Examination  of  the  Blood. — A  post-mortem  examination  was  not  allowed  but 
permission  was  given  to  obtain  blood  by  aspiration  of  blood  vessels.  At  0:30 
a.  m.,  2%  hours  after  death,  about  60  c.c.  of  blood  was  obtained  from  the  lateral 
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and  longitudinal  sinuses  and  the  femoral  vessels.  Cultures  were  made  on  agar, 
bouillon  and  blood  serum.  The  media  remained  sterile.  A  Wassermann  test  was 
negative.  The  remaining  blood  was  divided  into  two  portions  of  about  25  c.c. 
each,  to  one  of  which  was  added  1/10  volume  of  a  1  per  cent,  ammonium  oxalate 
solution. 

The  unoxalated  blood  showed  no  evidence  of  coagulation  in  10  minutes;  when 
cxamiiK'd  thirtj'-five  minutes  later,  partial  coagulation  had  occurred.  The  clot  was 
soft,  loose  meshed  and  gelatinous.  This  blood  was  in  two  separate  vessels.  That 
in  one  vessel  was  allowed  to  stand  undisturbed  for  two  hours,  at  which  time  no 
further  coagulation  had  occurred.  The  clot  had  retracted  slightly  from  the  sides 
of  the  vessel  but  was  still  soft  and  gelatinous  and  did  not  affect  all  of  the  blood. 
On  slight  agitation  the  clot  was  disintegrated  completely;  the  blood  was  then  per- 
fectly fluid  and  with  the  exception  of  the  presence  of  a  few  fibrin  flocculi,  it 
resembled  ordinary  unclotted  blood. 

The  unoxalated  blood  in  the  remaining  vessels  was  used  for  the 
following  experiments '} 

1.  The  addition  of  0.1  c.c.  of  a  1  per  cent,  solution  of  calcium  chlorid  to  3  c.c. 
of  the  partially  clotted  blood  was  without  effect.  The  further  addition  of  calcium 
chlorid  did  not  affect  the  nature  of  the  clot. 

2.  To  3  c.c.  of  the  blood  was  added  defibrinated  norm.al  human  blood  in  portionr. 
of  0.1  c.c.  eacli.  No  further  coagulation  occurred  even  after  the  addition  of  1  c.c. 
of  the  defibrinated  blood. 

3.  The  addition  of  a  drop  of  normal  human  blood  to  2  c.c.  of  the  infant's 
blood  plasma  was  without  effect.  The  normal  blood  coagulated;  the  infant's  blood 
was  unchanged. 

4.  The  infant's  blood  diluted  and  in  full  strength  exerted  no  perceptable 
inhibiting  influence  on  the  coagulation  of  normal  blood. 

The  oxalated  blood  remained  fluid  and  was  used  for  the  following  experiments: 

1.  The  addition  of  a  1  per  cent,  solution  of  calcium  chlorid  solution  produced 
coagulation  within  three  minutes.  Coagulation  was  incomplete  and  the  clot 
presented  the  same  characteristics  as  that  which  formed  spontaneously  in  the 
unoxalated  blood.  The  addition  of  varying  amounts  of  calcium  chlorid  was 
without  influence  on  the  nature  of  the  clot. 

2.  The  same  sort  of  incomplete  coagulum  was  formed  when  the  oxalated  blood 
was  treated  with  defibrinated  blood  in  addition  to  calcium  chlorid. 

3.  The  oxalated  blood  exerted  no  inhibiting  influence  on  the  coagulation  of 
normal  blood.     (After  the  addition  of  calcium  chlorid.) 

The  presence  of  thrombin  in  the  infant's  blood  was  further  shown  by  the 
following  experiment : 

Twelve  c.c.  of  the  partially  coagulated  blood  was  used  for  the  extraction  of 
thrombin  by  Schmidt's  method.  The  blood  was  allowed  to  stand  under  alcohol 
for  three  months.  The  precipitate  was  collected  on  a  small  filter,  dried  over 
sulphuric  acid,  and  extracted  with  about  4  c.c.  of  water.  A  few  drops  of  the 
aqueous  extract  was  sufficient  to  produce  coagulation  of  a  solution  of  fibrinogen. 
The  fibrinogen  was  freshly  prepared  from  dog's  blood  plasma  by  half  saturating 
with  sodium  chlorid.  It  was  purified  in  the  usual  manner  and  did  not  coagu- 
late spontaneously  or  on  the  addition  of  sodium  or  calcium  chlorid. 


1.  All  of  the  experiments  were  made  in  duplicate  and  controls  of  normal  blood 
were  used  for  comparison.  Normal  saline  solution  was  added  to  the  controls  in 
sufficient  quantity  to  produce  the  same  dilution  as  in  the  actual  experiments.  All 
experiments  were  made  at  room  temperature   (21  degrees  C). 
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At  the  conclusion  of  each  experiment  the  clot  was  distintegrated  by  agitation 
of  the  vessel.  In  each  instance  only  slight  agitation  was  required  to  render  the 
blood  perfectly  fluid.  The  amount  of  fibrin  was  extremely  small  and  consisted 
only  of  a  few  flocculi. 

DISCUSSION 

The  exact  coagulation  time  of  the  blood  in  this  case  is  uncertain,  but 
it  was  probably  prolonged  since  coagulation  had  not  taken  place  at  the 
end  of  ten  minutes  though  it  had  occurred  at  the  end  of  forty-five  minutes. 
The  presence  of  all  of  the  blood  elements  essential  to  coagulation  was 
shown  by  the  spontaneous  occurrence  of  clotting.  Coagulation,  however, 
was  incomplete  and  the  resulting  clot  soft  and  fragile.  Such  a  condition 
might  be  due  to  a  deficiency  of  thrombin,  of  calcium,  of  fibrinogen,  or 
to  the  presence  of  some  agent  which  exerts  an  inhibiting  action  on  clot 
formation.  Tliat  the  impaired  coagulation  in  this  case  was  not  due 
to  a  deficiency  of  calcium  or  thrombin  is  indicated  by  the  fact  that  the 
addition  of  these  substances  did  not  render  coagulation  more  complete. 
Moreover,  the  presence  of  an  excess  of  thrombin  was  shown  directly  by 
the  Schmidt  method.  It  seems  improbable  that  an  inhibiting  substance 
(antithrombin)  was  responsible  for  the  condition,  as  the  infant's  food 
did  not  interfere  with  the  coagulation  of  normal  blood. 

Although  the  quantity  of  fibrin  formed  was  not  determined  quanti- 
tatively, yet  the  amount  was  extremely  small  and  was  unquestionably 
below  the  normal.  Moreover,  the  quantity  of  fibrin  was  not  increased  by 
the  addition  of  calcium  or  thrombin.  It  seems,  therefore,  that  the 
impaired  coagulation  of  the  infant's  blood  was  due  to  a  deficiency  of 
fibrinogen  or  perhaps  to  some  change  in  that  substance  through  which 
it  was  rendered  uncoagulable.- 

It  is  unfortunate  that  a  post-mortem  examination  could  not  be 
obtained  in  order  to  determine,  if  possible,  the  initial  cause  of  the  hemor- 
rhage. There  was  no  clinical  evidence  of  infection  and  a  blood  culture 
■was  negative.  There  was  no  family  history  of  syphilis  and  the  absence 
of  this  disease  was  indicated  by  the  negative  "Wassermann  test. 

In  many  similar  cases  no  pronounced  pathologic  changes  have  tjeen 
demonstrated,  in  other  cases  the  intestinal  mucosa  has  shown  varying 
degrees  of  acute  congestion,  while  in  a  third  group  of  cases,  ulceration 
of  the  gastro-intestinal  mucosa  has  been  the  apparent  origin  of  the 
hemorrhage. 


2.  Whipple  and  Hurwitz  (Fibrinogen  of  the  Blood  as  Influenced  by  the  Liver 
Necrosis  of  Chloroform  Poisoning.  Jour.  Exper.  Med.,  1911,  xiii,  136)  observed 
that  a  tendency  to  hemorrhage  due  to  a  deficiency  of  fibrinogen  was  caused  in 
dogs  by  chloroform  necrosis  of  the  liver.  It  is  impossible  to  determine  whether 
the  small  amount  of  chloroform  given  to  the  mother  of  this  patient  was  a  factor 
in   the  causation   of  the  bleeding. 
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Case  2. — Slightly  prolonged  labor.  Instrumental  delivery,  .ibrasion  of  the 
mucous  membrane  of  the  lip  and  subcutaneous  hemorrhage  on  the  nose.  Ilemor- 
rhage  from  the  nose  and  mouth  twenty-four  Jiours  after  birth.  Uematemesis.  Pur- 
pura. Subcutaneous  injections  of  blood  from  the  father;  recovery. 

History. — Baby  F.,  a  male  infant,  was  born  March  2,  1911,  at  the  Samaritan 
Hospital  in  Brooklyn.  The  family  history  was  irrelevant.  There  were  no 
previous  children. 

Labor  was  prolonged  and  the  baby  was  delivered  by  a  median  forceps  opera- 
tion. Tlie  mother  was  anesthetized  for  forty-five  minutes  (mixed  chloroform 
and  ether). 

The  infant  was  slightly  asphyxiated  and  about  liftet-n  minutes  was  required 
for  complete  resuscitation.  There  was  an  abrasion  of  the  upper  lip  and  a  sub- 
cutaneous hemorrhage  on  the  nose.     The  infant  weighed   7'/^   pounds. 

Beyond  the  birth  injuries  above  noted  there  was  nothing  abnormal  during  the 
first  twenty-four  hours.  On  the  morning  of  March  3,  blood  began  to  ooze  from 
the  nose  and  mouth.  A  small  amoimt  of  blood  was  vomited  during  the  after- 
noon. The  hemorrhage  was  controlled  temporarily  by  the  application  of  1  to 
1,000  epinephrin  solution,  but  in  each  instance  it  would  recur  within  a  short 
time.  The  abrasion  on  tlie  lip  was  sutured  but  this  measure  only  gave  rise  to 
additional   hemorrhage. 

Examination. — The  bleeding  continued  and  on  March  4,  the  baby  was  weak 
and  apathetic  and  made  no  attempt  to  nurse.  Examination  at  this  time  dis- 
closed a  subcutaneous  ecchymosis  on  the  tip  of  the  nose  and  a  series  of  purpuric 
spots  on  the  neck  and  back  which  extended  from  the  base  of  tiie  skull  to  the 
sacrum.  The  individual  spots  varied  from  1  to  3  cm.  in  diameter.  There  was 
a  purpuric  spot  about  1  cm.  in  diameter  on  the  right  ankle  and  two  of  similar 
size  on  the  left  leg.  There  were  abraded  surfaces  on  both  lips  from  which  blood 
continually  oozed.  The  skin  and  conjunctivii;  showed  a  pronounced  degree  of 
jaundice.  The  skin  was  drawn,  the  cry  feeble  and  the  general  condition  seemed 
worse  than  would  be  accounted  for  by  the  loss  of  blood. 

Treatment. — At  3:15  p.  m.,  March  4,  7  c.c.  of  blood  obtained  from  tlie  fatiicr 
was  injected  into  the  subcutaneous  tissue  of  the  infant's  back.  By  5:15  p.  m. 
the  blood  was  absorbed  entirely  and  the  puncture  wound  alone  marked  the  site 
of  injection.  At  10  p.  m.  the  hemorrhage  had  not  ceased  and  a  second  injection 
of  16  c.c.  of  the  father's  blood  was  given.  This  blood  was  absorbed  within  two 
and  one-half  hours.  The  hemorrhage  decreased  but  did  not  cease  entirely:  there 
was  still  a  slight  oozing  of  blood  from  the  nose  and  mouth  and  during  the  night 
a  small  amount  of  blood  was  vomited.  At  12  m.,  March  5,  a  third  injection  of  24 
c.c.  of  blood  was  given.  Absorption  occurred  within  four  hours.  During  the 
afternoon  the  bleeding  decreased  and   by  midnight  had  ceased. 

Improvement  was  continuous  from  this  time  and  on  March  18,  when  16  days 
old,  the  infant  appeared  entirely  normal  for  its  age.  Beyond  the  external  appli- 
cation of  heat,  no  other  treatment  was  used. 

Examination  of  the  Blood. — On  ^larcli  4,  the  coagulation  time  of  the  infant's 
blood  was  twenty  minutes,  that  of  a  normal  adult  used  as  a  control,  six  minutes 
(Hinman  and  Sladen's  method).  Only  about  3  drops  of  blood  escaped  from  the 
puncture  wound  and  within  six  minutes  a  firm,  well-retracted  clot  had  formed 
over  its  surface.  A  second  puncture  was  made  in  the  soft  tisues  of  the  heel  from 
which  about  2  c.c.  of  blood  was  obtained  for  a  Wassermann  test.  A  drop  of 
blood  obtained  from  this  wound  did  not  coagulate  within  twenty-five  minutes. 
The  addition  of  a  trace  of  defibrinated  normal  blood  caused  immediate  coagula- 
tion. The  bleeding  from  this  wound  was  rather  scant  and  it  was  only  by 
means  of  considerable  pressure  that  sufficient  blood  was  obtained.  A  firm  clot 
formed  over  the  surface  of  the  wound  within  a  few  minutes. 

The  blood  obtained  for  the  Wassermann  test  began  to  coagulate  in  about 
twenty  minutes  and  at  the  end  of  an  hour  a  tough  coagulum  had  formed. 
The  Wassermann  test  was  negative. 
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DISCUSSION" 

The  investigation  of  the  blood  of  this  patient  presents  several  points 
of  interest.  As  determined  b}'  ordinary  clinical  methods,  coagulation  was 
delayed,  and  was  accelerated  by  the  addition  of  defibrinated  blood.  It 
seems  improbable,  ho'n-ever,  that  the  hemorrhage  in  this  case  was  dne 
entirely  to  a  general  hemorrhagic  diathesis,  for  there  was  no  continued 
bleeding  from  injuries  of  normal  tissues  (skin  punctures).  The  hemor- 
rhage occurred  from  primary  local  injuries  to  the  tissues  of  the  nose 
and  mouth  and  it  seems  only  rational  to  assume  that  there  was  some 
condition  in  these  areas  due  to  which  normal  clot  formation  and  arrest 
of  hemorrhage  did  not  occur. 

The  fact  that  the  coagulation  of  the  blood  was  delayed  and  was  accel- 
erated by  the  addition  of  thrombin  and  thrombokinase  (defibrinated 
blood)  indicated  that  there  was  a  defective  action  of  one  or  both  of  these 
substances.  The  absence  of  continued  bleeding  from  injuries  of  normal 
tissue  suggests  that  the  blood  defect  was  corrected  by  some  substance 
supplied  by  the  injured  cells  (kinase?).  Moreover,  it  seems  possible  that 
a  lack  of  this  substance  in  the  injured  areas  of  the  nose  and  mouth  was 
responsible  for  the  continued  hemorrhage. 

The  cause  of  the  purpuric  spots  in  this  case  is  obscure  and  has  rela- 
tion to  the  general  pathology  of  the  disease.  It  seems  improbable  tbat 
syphilis  was  a  causative  factor  since  both  the  family  history  and  a 
Wassermann  test  were  negative.  Bacterial  infection  cannot  be  excluded 
as  no  blood  culture  was  made.  If  such  was  the  origin  of  the  disease,  the 
purpuric  manifestations  could  be  explained  by  the  occurrence  of  emboli 
or  by  injuries  to  the  vessel  wall.  The  absence  of  fever,  however,  during 
the  entire  illness  is  not  in  accord  with  bacterial  infection;  at  least,  not 
of  the  ordinary  septic  type. 

The  marked  jaundice  in  this  case,  and  the  pronounced  asphyxia  at 
birth,  taken  in  connection  with  the  prolonged  anesthesia  of  the  mother, 
suggests  that  a  toxic  action  of  the  chloroform  was  perhaps  a  factor  in  the 
causation  of  the  disease.  But  we  have  no  direct  evidence  which  would 
serve  to  elucidate  this  question. 

Case  3. — Operative  deliver^/.  Hemorrhage  into  subcutaneous  tissues.  Bleed- 
ing from  the  umbilical  cord.  Normal  coagulation  of  the  hlood.  Subcutaneous 
injections  of  blood  from  the  parents.   Death  on  the  sixth  day. 

History. — Baby  K.,  male,  born  April  2.  1911.  The  patient  -was  born  at  term 
and  was  the  fifth  child.  The  second  child  died  at  the  age  of  5  days  from  a  disease 
associated  with  hemorrhages  into  the  skin.  The  family  history  -was  otherwise 
irrelevant. 

The  baby  was  well  developed  at  birth  and  weighed  7%  pounds.  Delivery  was 
by  podalic  version.  The  mother  was  anesthetized  with  chloroform.  The  infant 
appeared  healthy,  took  the  breast  eagerly  and  slept  well.  On  April  3,  the  attend- 
ing physician  noted  a  small  extravasation  of  blood  over  the  external  surface  of 
the  left  ankle. 
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On  April  5,  the  infant  seemed  quite  ill,  was  restless  and  refused  the  breast. 
The  pulse  was  rapid  (140)  and  the  respirations  increased  in  frequency.  The 
rectal  temperature  was  98  F.  the  extravasation  of  blood  on  the  left  ankle  had 
spread  considerably  and  an  additional  hemorrhage  was  noted  over  the  right  ankle. 
There  was  also  an  extravasation  of  blood  in  the  region  of  the  right  buttock." 
These  hemorrhages  had  appeared  during  the  night. 

At  1  p.  m.  the  patient  was  seen  by  Dr.  Commiskey  and  10  c.c.  of  blood  from 
the  mother  was  injected  into  the  subcutaneous  tissue 'of  the  back.  At  8  p.  m.  a 
small  subcutaneous  hemorrhage  had  appeared  in  the  right  upper  eyelid.  The 
hemorrhagic  area  on  the  buttock  had  spread  toward  the  external  surface  of  the 
thigh.  The  respirations  were  increased  in  frequency  (38  to  the  minute),  the 
pulse  was  150  and  the  temperature  97  F.  Tlie  patient  was  extremely  pallid  and 
at  this  time  there  was  oozing  of  blood  from  the  umbilical  cord. 

On  the  morning  of  April  6,  the  infant  seemed  worse.  The  hemorrhagic  areas, 
with  the  exception  of  the  one  on  the  right  eyelid,  had  spread  considerably.  A 
new  subcutaneous  hemorrhage  had  appeared  near  the  angle  of  the  left  scapula. 
Ten  c.c.  of  blood  from  the  father  was  given  by  subcutaneous  injection.  The 
patient  showed  no  improvement  and  died  rather  suddenly  at  3  p.  m. 

The  temperature  remained  subnormal  throughout  the'entire  illness.  Physical 
examination  disclosed  nothing  of  importance  beyond  the  signs  noted. 

Examination  of  the  Blood.— On  April  5,  the  coagulation  time  of  the  infant's 
blood  was  five  minutes  (Hinman  and  Sladen's  modification  of  the  method  of 
Milian).  Coagulation  was  complete  with  normal  retraction  of  the  clot.  Blood 
obtained  for  a  VVassermann  reaction  began  to  coagulate  within  a  few  minutes 
and  at  the  end  of  fifteen  minutes  showed  the  presence  of  a  Avell  formed  clot.  On 
April  G,  the  coagulation  time  was  also  five  minutes.  The  punctures  of  the  skin 
gave  rise  to  only  slight  bleeding,  and  clot  formation  over  the  injured  area  was 
normal  in  every  way. 

DISCUSSION 

This  case  differs  considerably  from  the  others  inasmuch  as  the  external 
hemorrhage  was  very  small  and  was  represented  only  by  a  slight  oozing  of 
blood  from  the  nmbilical  cord. 

If  the  term  "hemorrhagic  disease"  is  restricted  to  those  cases  in  which 
the  loss  of  blood  is  sufficient  to  account  for  the  symptoms,  it  is  somewhat 
questionable  whether  this  case  should  be  included,  since  the  external 
hemorrhage  was  slight.  In  many  cases,  however,  with  slight  external 
hemorrhage,  and  in  a  few  cases  in  wliich  there  was  no  evidence  of  hemor- 
rhage during  life,  the  post-mortem  examination  has  shown  extensive 
hemorrhage  into  the  internal  organs.  As  a  matter  of  fact,  some  degree 
of  internal  hemorrhage  occurs  in  many  cases  of  the  so-called  hemorrhagic 
disease  of  the  new-born. 

"VYhether  the  symptoms  and  the  fatal  termination  of  the  disease  in  this 
case  were  due  to  internal  hemorrhage,  or  whether  some  general  disease 
was  the  direct  cause  and  the  hemorrhage  only  a  minor  manifestation, 
cannot  be  determined,  as  a  post-mortem  examination  was  not  obtained. 

The  direct  cause  of  the  disease  is  therefore  equally  uncertain.  The 
negative  family  history  and  a  negative  Wassermann  test  seem  sufficient 
to  exclude  syphilis  as  a  causative  factor.  There  was  no  evidence  to  indi- 
cate that  the  disease  was  due  to  bacterial  infection,  for  the  temperature 
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was  subnormal  throughout  the  entire  illness  and  none  of  the  symptoms 
usually  present  in  bacterial  infection  were  observed.  Yet  an  infectious 
origin  cannot  be  excluded  with  certainty,  since  it  was  impossible  l  j  obtain 
a  blood  culture. 

The  blood  examination  throws  no  light  on  the  cause  of  the  hemor- 
rhage. Coagulation  occurred  within  the  normal  time  and  clot  formation 
was  complete.  It  seems  improbable,  therefore,  that  the  hemorrhage  was 
dependent  on  a  general  defect  of  the  blood.  It  is  possible,  however,  that 
the  hemorrhagic  manifestations  were  due  to  localized  vascular  lesions. 

III.     GENERAL    DISCUSSION 
ETIOLOGY 

We  have  investigated  the  coagulation  of  the  blood  in  ten  cases  of  the 
so-called  hemorrhagic  disease  of  the  new-born.  The  results  are  given  in 
the  accompanying  table. 

Table  Showixg  Coagulation  Time  of  Blood  in  the  Author's  Ten  Cases 

Case  Coagulation  Time,  Minutes Bleeding 

....  During  After  from  Skin 

....  Hemorrhage  Reco-.-ery  Punctures 

1*  +90  4  -f 

2  +30  3-4  + 

3      9  8I/2  — 

4      5%  7  + 

5      9  3%  + 

6      3%  t  — 

7      6  t  — 

8      Bet\veen     10    and    45  t 

9      20  5  — 

10      5  j  — 

*Cases  1  to  7,  inclusive,  were  reported  in  our  paper  on  Spontaneous  Hemor- 
rhage in  the  New-Born,  Am.  Jour.  Dis.  Child.,  1911,  i,  276.  Cases  8,  9  and  10 
are  included  in  this  paper.     tDied. 

In  four  cases  the  coagulation  time  was  practically  normal,  in  two 
cases  coagulation  was  slightly  delayed,  in  two  cases  there  was  a  decided 
delay,  while  in  two  cases  coagulation  was  greatly  delayed  or  absent. 

These  observations  do  not  show  that  all  cases  of  hemorrhage  in  the 
new-born  are  dependent  on  a  general  hemorrhagic  diathesis.  On  the  basis 
of  the  blood  examinations  the  cases  may  be  divided  into  at  least  two 
groups.  In  one  group  of  cases  the  uncontrollable  hemorrhage  is  appar- 
ently dependent  on  defective  blood  coagulation.  The  coagulation  time 
is  prolonged  to  a  greater  or  lesser  degree  and  there  is  a  tendency  to 
continued  bleeding  from  punctures  of  the  skin.  In  this  group  belong 
Cases  1  and  2  in  which  the  coagulation  of  the  blood  was  greatly  delayed 
or  absent  and  in  which  considerable  bleeding  was  caused  by  skin  punc- 
tures. In  both  cases  there  was  an  apparent  defect  in  the  action  of 
thrombin.     Similarly  in  Case  8,  the  onset  of  coagulation  was  delayed 
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and  clot  formation  was  incompk'te.  In  this  case  there  was  apparently 
a  deficiency  of  fibrinogen.  In  the  presence  of  a  primary  injury  to 
the  vessels  these  blood  defects  are  sufficient  to  explain  the  persistent 
hemorrhage. 

In  the  second  group  of  cases  the  coagulation  time  of  the  blood  is 
slightly  if  at  all  prolonged  and  there  is  no  tendency  to  hemorrhage  from 
skin  injuries.  A  difTerent  explanation  must  be  sought  for  the  licmorrliage 
in  these  cases. 

Hemorrhagic  conditions  of  this  type  have  been  attributed  by  some 
observers  to  defective  retraction  of  the  clot,  due  possibly  to  a  deficiency 
of  blood  platelets.  It  is  easily  conceivable  that  coagulation  may  occur 
as  quickly  as  normal,  but  with  the  formation  of  a  loose  meshed  clot 
which  is  not  of  sufficient  (irmness  to  control  the  bleeding.  That  some 
cases  of  uncontrollable  hemorrhage  in  the  new-born  may  be  dependent  on 
this  condition  is  possible,  although  we  are  aware  of  no  direct  observations 
to  show  that  such  is  the  case. 

In  two  of  our  cases,  however  (4  and  5).  although  the  coagulation  time 
was  normal,  persistent  hemorrhage  occurred  from  punctures  of  the  skin. 
It  is  possible  that  the  hemorrhage  in  these  cases  was  due  to  a  deficiency 
of  some  substance  essential  to  proper  retraction  of  the  clot. 

Defective  clot  retraction,  however,  cannot  be  the  cause  of  the  hemor- 
rhage in  all  cases  with  normal  coagulation  time  of  the  blood.  There  are 
some  cases  of  hemorrhage  in  the  new-born  in  which  blood  coagulation  not 
only  occurs  within  the  normal  time  but  is  also  complete.  In  three  cases 
observed  b}'  us  the  coagulation  time  was  normal  and  there  was  no  abnor- 
mal bleeding  from  punctures  of  the  skin,  the  bleeding  from  which  was 
quickly  controlled  by  the  formation  of  a  firm,  well-retracted  clot.  These 
observations  indicate  that  the  hemorrhage  was  not  dependent  on  a  gener- 
alized blood  or  vascular  lesion,  but  rather  on  some  localized  condition 
present  only  in  the  areas  from  which  the  hemorrhage  occurred.  It  seems 
probable  that  the  bleeding  was  due  to  a  localized  vascular  lesion. 

The  relationship  of  the  vessels  to  the  control  of  bleeding  is  one  of 
great  importance  but  is  not  well  understood.  Hemorrhages  in  the  nature 
of  purpura  and  ecchymoses  are  probably  dependent  on  localized  vascular 
lesions  which  may  be  due  to  infective  emboli,  or  which  may  be  of  purely 
toxic  origin. 

An  injurv  to  the  vessel  wall  leads  to  the  occurrence  of  a  thrombus 
which  controls  the  bleeding.  The  formation  of  the  thrombus  commences 
on  the  injured  surface  of  the  vessel  wall  and  is  probably  induced  by  some 
substance  which  is  liberated  or  produced  by  the  injury.  It  has  been  found 
that  a   substance    (thrombokinase-)    can   be  obtained   from   the   vessels 
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224  AMERICAN    JOURNAL    OF    DISEASES    OF    CHILDREN 

which  is  of  influence  on  blood  coagulation  and  it  is  not  improbable  that 
its  action  is  essential  to  the  proper  control  of  bleeding.  A  local  absence 
or  interference  with  the  production  or  action  of  this  substance,  due  to 
infection,  a  congenital  defect  or  injur}-,  is  perhaps  the  cause  of  the 
localized  type  of  hemorrhage  in  which  the  coagulation  of  the  blood,  as 
determined  by  ordinary  clinical  methods,  is  entirely  normal. 

The  attempt  to  determine  the  pathology  of  the  blood  in  hemorrhagic 
conditions  is  beset  with  numerous  obstacles.  'Not  the  least  of  these  is 
due  to  the  fact  that  a  number  of  the  phases  of  normal  blood  clotting  are 
imperfectly  understood.  It  is  improbable,  therefore,  that  the  exact 
causation  of  hemorrhage  in  the  new-born  can  be  definitely  ascertained 
until  the  physiologic  process  is  more  thoroughly  known. 

From  the  data  at  our  disposal,  however,  it  seems  clear  that  we  can 
scarcely  expect  to  find  that  all  cases  of  hemorrhage  in  the  new-born  are 
dependent  on  the  same  cause.  The  inconstant  clinical  picture,  the  differ- 
ent pathologic  conditions  Avith  which  these  hemorrhages  are  associated, 
and  the  variations  found  in  the  blood  coagulability,  all  serve  to  indicate 
that  a  number  of  different  pathologic  conditions  giving  rise  to  hemorrhage 
have  been  classed  together  as  the  'liemorrhagic  disease  of  the  new-born." 

TREATIMENT 

The  various  measures  used  in  the  treatment  of  hemorrhage  in  the 
new-born  have  been  discussed  in  a  previous  paper,^  We  have  treated  nine 
of  these  patients  by  means  of  the  subcutaneous  injection  of  whole  blood. 
This  procedure  is  simple,  perfectly  harmless,  and  so  far  as  can  be  judged 
from  a  small  series  of  cases,  efficacious.  The  Harmlessness  of  the  pro- 
cedure and  its  apparent  efficacy  is  shown  in  Case  2,  The  injected  blood 
was  quickly  absorbed  and  was  apparently  without  harmful  influence  on 
the  patient.  Case  3,  however,  which  was  treated  in  the  same  way,  termi- 
nated fatalh",  but  in  this  case  there  was  practically  no  external  bleeding 
and  it  is  impossible  to  determine  whether  the  fatal  outcome  was  due  to 
hemorrhage  or  to  some  other  cause.  Case  6  (former  series)  also  termi- 
nated fatally.  This  patient  was  in  a  moribund  condition  at  the  time 
treatment  was  instituted  and  died  three  and  a  half  hours  after  admission 
to  the  hospital. 

In  our  earlier  cases  we  used  smaller  amounts  of  blood  at  less  frequent 
intervals  than  in  Case  2.  From  our  experience  in  this  case  we  believe  that 
the  best  results  can  be  obtained  from  the  injection  of  10  to  30  c.c.  of  blood, 
the  injection  to  be  repeated  every  four  to  eight  hours  as  long  as  the 
hemorrhage  continues. 

It  can  scarcely  be  expected  that  such  a  therapeutic  measure  will  prove 
a  cure  for  all  cases.    There  are  apparently  a  number  of  different  condi- 


O.'SCAR     J/.     aCHLOSS—LEO     J.    J.     COMMISKEY  225 

tions  which  may  be  responsible  for  hemorrhage  in  the  new-bom,  and  there 
is  no  indication  tliat  the  pathologic  condition  of  the  blood  is  always  the 
same. 

In  the  cases  in  which  the  hemorrhage  is  profuse  and  which  are  as  a 
rule  quickly  fatal  (Case  1),  it  seems  scarcely  possible  that  any  of  the 
simpler  measures  could  be  of  value.  In  the  treatment  of  such  cases  €u 
immediate  transfusion  of  human  blood  is  probably  the  only  means  from 
which  any  result  could  be  expected. 

IV.     SUMMARY    AND    CONCLUSIONS 

1.  In  the  hemorrhagic  conditions  of  the  new-born,  the  coagulation  of 
the  blood  may  be  normal,  delayed  or  absent. 

2,  A  deficiency  or  absence  of  thrombin  or  fibrinogen  may  give  rise 
to  imperfect  blood  coagulation  and  uncontrollable  hemorrhage. 

3,  In  some  cases  of  hemorrhage  in  the  new-born  in  which  blood  coagu- 
lation is  apparently  normal,  it  seems  probable  that  the  hemorrhage  is  due 
to  eome  localized  vascular  lesion  or  defect  present  only  in  the  areas  from 
which  the  bleeding  occurs. 

4.  The  subcutaneous  injection  of  whole  blood  is  harmless  and  is  of 
apparent  value  in  the  treatment  of  the  hemorrhage. 

We  take  great  pleasure  in  acknowledging  our  indebtedness  to  Dr. 
Thomas  S.  Southworth  for  the  privilege  of  observing  Case  1.  Our  thanks 
are  due  to  Dr.  0.  P.  Humpstons  and  Dr.  Donald  McXaughton  for  their 
kindness  in  permitting  us  to  report  Case  2,  and  to  Dr.  J,  Bernstein  for 
the  notes  on  Case  Z.  We  are  indebted  to  Dr.  F.  Gett,  Dr.  C,  Schredick 
and  Dr.  F,  G,  Schaible  for  the  Wassermann  tests. 
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RECENT  DEVELOPMENTS   IX   PASTEUEIZATION   OF   MILK 
FOR    A    GENERAL    MARKET* 

EDWIN  HENRY  SCHORER,  ]\I.D. 

BOSTON 

Pasteurized  milk,  according  to  the  definition  of  the  Secretary  of 
Agriculture,  is  milk  that  has  been  heated  below  the  boiling  point,  but 
suflficiently  to  kill  most  of  the  active  organisms  present,  and  immediately 
cooled  to  50  F.  or  lower.  The  process  of  pasteurization  as  we  know  it 
to-day  is  employed  either  to  prevent  communication  of  disease  through 
milk  to  the  consumer  or  to  avoid  "disease  of  milk.''  The  process  was 
first  worked  out  by  Pasteur  to  preserve  wine  and  beer  and  had  no  refer- 
ence to  diseases  of  man.  Soxhlet  in  1886  devised  tubes  and  methods 
for  sterilizing  milk  so  that  it  would  keep.  These  methods  were  intro- 
duced into  the  United  States  by  Caille^  in  1888,  who,  in  an  article  on  the 
subject,  states  that  some  thirteen  years  before  Jacobi  had  recommended 
sterilization  of  milk.  These  methods  all  had  as  their  object  the  preser- 
vation of  milk  and  it  was  not  until  later  that  real  pasteurization  was 
employed  to  kill  pathogenic  organisms.  The  purposes  of  pasteurization 
may  now  be  regarded  as  legitimate  or  fraudulent.  The  legitimate 
objects  are  to  destroy  pathogenic  bacteria  and  to  preserve  milk  so  that 
it  may  be  transported,  when  properly  refrigerated,  to  localities  where 
fresh  milk  is  not  obtainable.  The  fraudulent  uses  are  designed  to  give 
a  low  bacterial  count  to  carelessly  handled  and  stored  dirty  milk,  a 
redemption  process,  and  to  make  milk  keep  in  a  manner  similar  to  that 
of  carefully  obtained  clean  milk.  In  any  event  the  process  depends  on 
heating  milk  for  a  sufficient  period  of  time  so  that  the  offending  micro- 
organisms will  be  disposed  of.  AAlien  pasteurization  is  resorted  to  to 
redeem  milk  it  is  only  essential  that  a  large  percentage  of  bacteria  be 
destroyed,  while  if  milk  is  to  be  rendered  free  from  the  possibility  of 
causing  infection  it  is  imperative  that  all  non-spore-bearing  pathogenic 
organisms  be  killed.  Unfortunately  not  all  pasteurization  of  milk  is  done 
for  a  legitimate  purpose  and  therefore  "pasteurization  of  milk"  must 
suffer  through  offenders,  and  offenders  can  get  a  trade  advantage  as  well 


*From  the  Department  of  Preventive  Medicine  and  Hygiene.  Harvard  Medical 
School. 

*Milk  research  fellowship  established  and  supported  by  the  Milk  and  Baby 
Hygiene  Association  of  Boston. 

1.  Cai]l#:  Report  of  some  experiments  made  to  determine  the  proper  manner 
of  boiling  and  preserving  milk  for  the  use  of  infants,  New  York,  1888. 
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as  those  who  employ  the  process  for  legitimate  purposes.  The  label 
"Pasteurized  Milk"  means  little  to-day  unless  the  kind  of  milk  pasteurized 
and  the  time  and  temperature  of  heating  is  stated  and  all  is  done  under 
official  supervision.  Xor  is  supervision  by  an  "expert"  enough,  for 
experts  are  easily  found  and  many  of  them  are  incompetent  or  biased. 

Pasteurization  depends  for  its  efficiency  on  heating  to  or  beyond  the 
thermal  death-point  of  pathogenic  bacteria.  To  do  this  milk  is  exposed 
momentarily  to  a  temperature  of  about  170  F.  or  to  140  to  150  F. 
for  from  twenty  to  sixty  minutes.  The  first  method  is  called  the  "flash" 
method  and  "commercial  method"  by  some,  while  the  latter  method  is 
called  the  "holding"  method.  Both  methods  are  supposedly  based  on 
data  derived  from  the  laboratory.  Laboratory  methods,  however,  are  not 
sufficient.  In  the  laboratory  small  ])ortions  of  milk  are  heated  in  test- 
tubes  and  bottles  while  in  the  trade  large  amounts  of  milk  must  be 
pasteurized.  Furthermore,  bottles  for  the  market  must  be  filled  to  the 
top  when  cold  which  makes  pasteurization  in  the  paper  stoppered  bottle 
impossible.  To  overcome  this  difficulty  means  have  been  devised  to 
heat  milk  in  bulk  before  cooling  and  bottling.  This,  however,  makes 
reinfection,  not  only  with  saprophytic,  but  also  with  pathogenic  organ- 
isms, possible. 

This  reinfection  can  largely  be  done  away  with  by  sterilization  of  the 
cooler,  bottle  filler,  caps  and  bottles.  Capping  machines  which  are 
claimed  to  make  handling  unnecessary  are  used  almost  universally.  Due 
to  mechanical  defects  and  pressure  for  time  for  pasteurization,  cooling, 
bottling  and  capping,  pasteurization  in  the  bulk  is  not  as  reliable  nor 
as  consistent  as  might  be  hoped  for.  If  reinfection  can  occur  it  is  only 
fair  to  suppose  that  infection  with  pathogenic  organisms  can  also  occur. 
It  is  argued  that  this  has  never  been  the  case  and  that  no  epidemic  has 
followed  the  consumption  of  pasteurized  milk.  Whether  this  is  true  or 
only  apparent,  is  an  open  question.  A  number  of  instances  have  been 
reported  in  which  individuals  capable  of  transmitting  infection  have  come 
in  contact  with  pasteurized  milk  before  the  process  of  bottling  and  cap- 
ping was  completed.  Pasteurization  has  been  advanced  as  a  panacea  but 
probably  diseases  which  may  have  been  transmitted  through  pasteurized 
milk  have  not  been  referred  to  it  simply  because  the  milk  consumed  had 
been  "pasteurized."  Fortunately  during  the  past  year  tin  caps  with  a 
cork  lining  such  as  are  used  for  capping  beer  bottles  have  been  adapted  to 
milk  bottles  and  when  these  are  used  it  is  possible  to  pasteurize  milk  in 
sealed  packages.  Various  mechanical  devices  for  immersing  milk  bottles 
in  heated  water  or  subjecting  them  to  a  spray  of  the  desired  temperature 
are  now  available. 

All  of  the  methods  and  devices  for  pasteurizing  milk  have  defects  or 
are  expensive.     For  pasteurization  in  bulk,  milk  is  rapidly  heated  by 
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forcing  a  thin  stream  of  milk  over  a  surface  heated  by  steam  or  hot 
water.  This  heating  surface  is  much  higher  in  temperature  than  that 
to  which  the  bulk  of  milk  is  heated  and  therefore  it  is  evident  that  a  part 
of  the  milk  is  also  heated  much  above  the  desired  temperature.  When 
hot  water  is  used  for  heating  milk  the  temperature  of  the  heating  surface 
does  not  fluctuate  as  much  as  when  steam  is  used.  Employment  of  the 
holding  device  adds  further  difficulty.  When  milk  is  held  in  rotating 
sectional  tanks  the  time  in  which  one  complete  circuit  is  made  is  not 
necessarily  the  same  as  the  time  for  which  milk  is  held,  for  if  the  last 
milk  emptied  into  a  tank  just  before  it  is  filled  is  of  slightly  lower 
temperature  than  that  already  in  the  tank  the  cooler  milk  will  fall  to 
the  bottom  and  therefore  be  the  first  to  run  out  of  the  tank.  Thus,  if 
it  requires  twenty  minutes  for  one  revolution  of  a  four  compartment 
tank,  underheated  milk  will  leave  the  tank  after  being  held  only  fifteen 
minutes.  In  all  holding  devices  currents  caused  by  hotter  or  colder 
milk  are  very  important  and  are  probably  best  overcome  when  a  number 
of  Park's  tanks  are  connected  in  series.  Foam  collecting  on  the  top  of 
tanks  is  of  lower  temperature  than  the  milk  and  therefore  in  it  pasteur- 
ization may  not  be  efficient.  The  various  devices  for  warming  cold  milk 
over  surfaces  heated  by  hot  milk  and  at  the  same  time  cooling  that  which 
is  hot  have  sanitary  as  well  as  economic  advantages  because  they  do  not 
expose  milk  on  the  large  coolers  where  employees  may  infect  it  after 
pasteurization. 

Pasteurization  in  the  sealed  bottle  is  not  free  from  disadvantages. 
The  cost  of  the  metal  cap  varies  from  three-eighths  to  one-half  cent  per 
bottle.  The  time  required  to  heat  milk  in  a  quart  bottle  to  the  required 
temperature  is  also  important.  It  is  evident  that  no  part  of  the  milk  in 
a  bottle  ought  to  be  heated  above  that  of  the  temperature  at  which 
pasteurization  is  stated  to  take  place.  For  this  reason  if  milk  is  to  be 
pasteurized  at  145  F.  the  temperature  of  the  water  used  for  heating 
should  not  be  above  145,5  to  146  F.  Furthermore,  bottles  of  milk  cannot 
at  once  be  exposed  to  the  pasteurizing  temperature.  Carter^  has  reported 
that  for  pasteurization  in  the  bottle  an  air  cushion  of  some  2  per  cent,  is 
necessary  and  when  the  water  in  which  the  bottles  of  milk  is  to  be  pasteur- 
ized is  held  at  152  F,  fifteen  to  twenty  minutes  are  necessary  to  heat 
the  milk  to  150  F. 

To  further  show  the  length  of  time  required  to  heat  milk  in  bottles 
when  completely  immersed  in  heated  water  constantly  kept  in  motion,  the 
accompanying  Table  1  of  a  number  of  observations  is  given. 


2.  Carter:  Pasteurization  of  milk  in  the  sealed  and  final  package.    Jour.  Am. 
Pub.  Health  Assn.,  September,  1911. 
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Table   1. — Lkxgtii   of   Time  Reqlired   to   Heat  Milk   is   Bottles   Immersed 

IX  Hot  Water* 

Pasteurized  at  145  F.       Pasteurized  at  147  F.  Pasteurized  at  149  F. 
5Iin.      T.  of  Water  T.  of  Milk     T.  of  Water    T.  of  Milk       T.  of  Water        T.  of  Milk 

0  110  54  108  53  122                        55 

5  123  89  IIG  75  130                        85 

10  127  105  120  94  141  114 

15  132  115  125  105  149  130 

20  13C  124  131  113  150  139 

25  141  130  13G  121  149  144 

30  145  13G  141  128.5  149  146 

35  145  140  147  13S  149  148 

40  145  142  147  142  149+  148+ 

45  146  144  147  144  149+  149 

50 146  145  148  145 

55 ...  148  146  + 

60 ...  148  147 

*The  observations  recorded  here  are  representative  of  numerous  experiments 
and  show  tliat  milk  in  quart  bottles  does  not  reach  the  temperature  of  the  water 
in  which  it  is  immersed  for  twenty-five  to  thirty-five  minutes. 

It  is  evident  that  with  a  spray  of  water  at  14G  F.  at  least  thirty 
minutes  must  be  allowed  for  warming  milk  up  to  145  F.  and  pasteuriza- 
tion can  only  be  calculated  from  that  time  on.  For  this  reason  from 
sixty  to  eighty  minutes  are  required  for  pasteurization  in  sealed  bottles, 
and  after  this  a  cold  spray  for  twenty  to  thirty  minutes  is  necessary. 

Much  has  been  written  on  the  advantages  and  disadvantages  of 
pasteurization  and  in  the  literature  are  found  manv  studies  on  this 
subject.  While  the  primary  object  of  the  pasteurization  of  market  milk 
should  be  to  destroy  pathogenic  bacteria,  determination  of  the  accomplish- 
ment of  this  object  is  a  relatively  difficult  and  slow  process.  For  this 
reason  other  more  easily  determined  facts  have  been  taken  as  evidences 
of  efficient  pasteurization.  Of  these  the  reduction  in  bacteria  is  generally 
given  the  foremost  rank  so  that  the  relation  between  the  number  of 
bacteria  present  in  raw  milk  and  the  number  killed  by  pasteurization 
gives  the  so-called  ''efficiency  of  pasteurization."  The  rules  regulating 
the  pasteurization  of  milk  and  milk  products  for  the  city  of  Chicago 
require  that  pasteurization  must  kill  99  per  cent,  of  the  bacteria,  and 
all  pathogenic  bacteria,  present.  Many  of  the  determinations  of  efficiency 
of  pasteurization  are  faulty  because  plates  for  counting  are  made  too  soon 
after  pasteurization.  In  a  study  of  a  series  of  experiments  on  this  point 
the  results  shown  in  Table  2  were  obtained. 

Based  on  a  large  series  of  observations  there  is  no  increase  in  bacteria 
during  the  first  days  of  storage  at  a  temperature  just  above  freezing 
(1  to  2  C),  so  that  during  storage  for  twenty-four  hours  the  bacteria 
have  not  increased;  but  the  low  bacterial  counts  obtained  soon  after 
pasteurization  are  not  the  true  counts  for  pasteurized  milks. 
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Table  2. — Determixations  of  the  Efficiency  of  Pasteurization 

Bacteria  Pasteurized    

per  c.c.                            Method  Bacteria  Bacteria 

Raw                                 per  c.c.  pnr  c.c. 

....                                  Immediately  After  24  Hrs. 

....                                  after  Pasteuriz.  at  1  C. 

31,000  Sealed  Bottle,   145  F.  20  min.  300  1,200 

280.000  Bulk,   145  F.  20  min.  2,500  15,600 

34,000  Sealed  Bottle,   147  F.  20  min.  200  840 

34,000  Sealed  Bottle,  147  F.  30  min.  400  670 

48,000  Sealed  Bottle.  149  F.  20  min.  0  480 

48,000  Sealed  Bottle,   149  F.  30  min.  0  670 

39,000  Sealed  Bottle.   150  F.  30  min.  0  320 

It  is  generally  claimed  that  pasteurization  kills  the  lactic  acid 
organisms  and  leaves  the  spores  of  peptonizing  and  putrifying  bacteria. 
Many  of  these  statements  are  not  based  on  personal  observation  made  on 
pasteurized  market  milk  in  this  country  and  have  been  merely  handed 
down  from  observations,  made  especially  in  Germany  where  the  cream 
line  is  not  so  important,  so  that  pasteurization  is  carried  on  at  a  higher 
temperature  than  in  the  United  States.  The  work  of  Ayers  and  Johnson 
on  pasteurized  market  milk  shows  that  acid-producing  organisms  are 
present  in  this  class  of  milk.  During  the  past  year  there  were  received 
at  my  laboratory  daily  deliveries  of  seven  different  supplies  of  certified 
milk,  two  of  inspected,  three  of  pasteurized  market  milk,  and,  for  a  part 
of  the  time,  of  milk  pasteurized  at  150  F.  for  thirty  minutes  in  sealed 
bottles.  The  average  acidity^  of  all  certified  milks  as  delivered  was  6.18, 
of  inspected  milk  6.306  and  of  pasteurized  milk  5.96  degrees.  The 
average  time  after  delivery  at  which  coagulation  appeared  when  these 
milks  were  stored  at  different  temperatures  is  shown  in  Table  3. 

Table  3. — Average  Coagulation  Time  of  Milks  Stored  at  Different 

Temperatures 

Stored  at  Coagulation  Time  after  Delivery 

Temperature  C       Certified  Inspected  Pasteurized  Market 

37   44.2     hrs.  36.8     hrs.  28.7     hrs. 

Room  4.28  days        3.07  days        3.14  days 

Ice-box  11.82  days        7.86  days        6.93  days 

1  34.07  days       32.1  days       28.5  days 

From  this  table  it  is  evident  that  at  the  various  temperatures  recorded 
(37  C,  room,  ice-box  and  1  C),  coagulation  occurs  in  pasteurized  milk 
as  soon  as,  or  sooner  after  delivery  than  in  good  raw  milk.  The  time 
here  indicated  need  not  represent  the  age  of  milk  for  the  pasteurized 
milks  were  probably  twenty-four  hours  older  than  the  raw  milk  at  the 
time  of  delivery.  Generally,  too,  the  acidity  of  pasteurized  market  milk 
is  higher,  when  coagulation  occurs,  than  for  good  raw  milk.     Alkaline 


3.  Degree  of  acidity  equals  the  number  of  c.c.  of  N/4NaOH  to  neutralize  100 
c.c.  of  milk,  using  phenolphthalein  as  the  indicator. 
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reaction  was  only  observed  a  few  times,  aiul  tlien  in  certified  milks  stored 
for  some  time  at  low  temperatures.  Peptonization  occurred  more  fre- 
quently in  inspected  and  certified  milks  than  in  pasteurized  market  milk, 
the  change  being  the  most  marked  when  milk  was  stored  at  a  low 
temperature. 

Besides  producing  bacteriologic  changes,  pasteurization  may  also  affect 
ferments.  These  are  destroyed  or  rendered  inactive  at  different  temper- 
atures so  that  tests  for  them  are  regarded  as  of  considerable  imj)ortance 
for  the  detection  of  pasteurization  and  the  efficiency  of  the  process.  In 
Germany,  where  milk  is  pasteurized  at  a  higher  temperature  than  in  the 
United  States,  tests  for  nearly  all  of  these  ferments  are  negative  in 
pasteurized  milk.  In  the  Inited  States,  however,  milk  is  pasteurized  at 
140  to  145  F.  for  twenty  to  forty-five  minutes,  so  that  the  so-called 
"hastened"  reductase  test  of  Schardin^er  and  Konig's  catalase  l^sts^  are 
practically  the  only  ones  that  give  any  evidences  of  pasteurization  of  milk 
as  it  is  delivered  to  the  consumer.  For  •practically  all  of  the  other  tests 
milk  must  be  heated  to  from  70  to  75  C.  for  twenty  minutes.  Even  the 
"hastened"  or  formaldeliyd  reductase  and  the  catalase  tests  may  be 
deceptive.  Gravity  cream  always  contains  the  ferments  demonstrated  by 
these  tests  in  greater  amount  than  does  whole  milk,  and  raw  skimmed 
milk  may  give  negative  tests  entirely.  Moreover,  milk  from  a  single  cow 
may  not  give  the  "hastened"  reductase  test.  One  of  the  large  certified 
dairies  supplying  Boston  contained  a  relatively  large  number  of  cows 
whose  milk  did  not  reduce  methylene-blue  in  the  presence  of  formaldehyd. 
Mixed  raw  milks,  however,  usually  reduced  methylene-blue.  but  a  large 
part  of  the  daily  deliveries  of  pasteurized  milk  did  not  reduce  methylene- 
blue  and  usually  the  catalase  number  was  small.     Apparentiv  some  of 


1.  Reiluctase  Tests: 

Schmidt-MuUer  or  Slon:  Reductase  Test. — The  reagont  is  made  by  adding 
195  c.c.  of  distilled  water  to  5  c.e.  of  a  saturated  alcoholic  solution  of  methylene 
blue  (zinc  clilorid  double  salt).  This  reagent  should  be  boiled  every  day  before 
using.  The  test  is  made  by  adding  to  20  c.e.  of  milk  1  c.c.  of  the  methylene 
blue  solution,  mixing  well,  then  sealing  with  melted  jjaraflin  and  iiolding  at  45 
to  47  C.  in  a  water-bath.  Good  milk  will  not  decolorize  for  twenty-four  hours, 
while  milk  of  high   bacterial  content  will  decolorize  very  quickly. 

i^charditiger  or  Hastened  Reductase  Test. — The  reagent  is  made  by  adding  190 
c.c.  of  distilled  water  and  5  c.c.  of  formaldehyde  solution  to  5  c.c.  of  saturated 
alcoholic  solution  of  methylene  blue  (zinc  chlorid  double  salt).  The  test  is  made 
by  adding  to  10  c.c.  of  milk  2  c.c.  of  the  reagent,  mixing  well,  sealing  with  melted 
paraffin  and  holding  at  37  C.  in  a  water-bath.  Good  mixed  milk  decolorizes 
after  eight  to  fifteen  minutes.  ^lilk  from  certain  cows  does  not  decolorize,  nor 
does  milk  which  has  been  recently  pasteurized  at  140  F.  or  above. 

Konig's  Catalase  Test. — In  this  test  H,.0.  is  added  to  milk  and  the  oxygen 
liberated  is  collected  in  a  graduated  tube.  In  the  tests  here  described.  Lobeck's 
tube  was  used,  the  catalase  numbers  recorded  being  those  obtained  when  15  c.c. 
of  milk  and  5  c.c.  of  H,0^  were  mixed  in  the  apparatus  and  held  at  37  C.  for 
two  hours. 
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the  pasteurized  market  milks  at  times  were  under-heated  while  others 
were  over-heated.  Table  4  shows  the  differences  observed  in  gravity 
cream,  whole  milk  and  skimmed  milk. 

Table  4. — Effects  of  Pasteubization  on  Ferments,  as  Compared  with 

Raw  Milk 
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4 
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*None. 

Those  who  have  followed  the.results  obtained  b}'  a  system  and  method 
of  pasteurization  of  milk-  for  the  market  have  observed  that  the  results 
are  far  from  consistent;  they  are  better  on  one  day  than  on  another. 
This  difference  is  undoubtedly  due  to  the  differences  in  the  milks  pasteur- 
ized. Usually  producers  of  certified  milk  and  inspected  milk  furnish  a 
product  containing  fewer  bacteria  than  the  maximum  allowed,  but  it 
does  not  follow  that  because  milk  contains  consistently  less  than  10,000 
or  100,000  bacteria  per  cubic  centimeter,  the  flora  is  the  same  from  day 
to  day.  The  differences  in  the  same  raw  milks  of  good  quality  as  deter- 
mined by  many  examinations  are  shown  in  Table  5. 

If  normal  milk  of  good  quality  shows  such  marked  variations,  how 
much  greater  must  the  variations  be  in  ordinary  market  milk.  That 
pasteurization  cannot  wipe  out  these  differences  is  shown  in  Table  6, 
compiled  from  repeated  examinations  of  three  supplies,  Numbers  2,  3 
and  13,  furnishing  daily  deliveries  of  market  milk  pasteurized  in  bulk 
by  a  holding  device  at  145  F.  for  twenty  or  thirty  minutes,  and  one 
supply,  Number  4',  of  daily  deliveries  of  milk  pasteurized  in  the  sealed 
bottle. 

It  is  quite  generally  claimed  by  large  milk  dealers  that  the  demand 
for  fresh  milk  is  decreasing.  This  is  probably  due  partly  to  the  increase 
in  the  price  of  milk  and  the  distrust  of  the  consumer  resulting  from 
agitation  for  a  better  milk-supply.  However,  coincident  with  the 
decreased  demand  for  fresh  milk,  pasteurization  has  become  more  general, 
but  whether  pasteurization  has  had  any  effect  on  consumption  of  fresh 
milk  is  not  established.  The  process  has  not  escaped  unfavorable  criti- 
cism. It  is  certain  that  much  of  this  criticism  can  be  overcome  by 
official  supervision  over  the  milk  pasteurized  and  the  process  of  pasteur- 
ization, by  pasteurization  in  the  sealed  bottle  and  honest  labeling.     It 
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cannot  be  hoped  that  pasteurized  dirt}^  milk  can  be  made  as  good  as 
pasteurized  clean  milk,  nor  can  a  uniform  product  be  expected  by  pasteur- 
ization of  market  milk.  The  temperature  and  time  for  which  any 
particular  milk  is  pasteurized  must  be  sufficient  to  kill  the  pathogenic 
microorganisms  of  diseases  transmissible  through  milk,  must  destroy  or 
inactivate  the  ferments  as  little  as  possible,  make  the  process  successsful 
economically  and  preserve  the  cream  line.  Most  authorities  state  that 
140  F.  for  twenty  minutes  will  kill  all  organisms  of  infectious  diseases 
transmissible  by  milk.  Pasteurization  at  this  temperature  and  time  are 
undoubtedly  correct  in  the  laboratory,  but  as  soon  as  pasteurization  is 
not  carried  on  in  the  laboratory  it  is  no  longer  accurate  or  scientific.  In 
dairies  pasteurization  must  be  left  to  employees  who  have  only  pride 
and  sense  of  responsibility  to  the  employer  as  incentives  to  make  them 
careful.  The  conditions  in  pasteurization  in  bulk  are  far  from  those 
observed  in  the  laboratory  where  140  F.  for  twenty  minutes  is  found  to 
be  efficient.  In  sealed  bottles  the  technic  can  be  made  to  resemble  labora- 
tory technic  but  even  pasteurization  in  sealed  bottles  alone  is  not  suffi- 
cient ;  for  pressure  for  time  may  lead  to  overheating  or  underheating  and 
shortening  of  the  length  of  time  of  pasteurization.  This  can  only  be 
overcome  by  timed  and  regulated  devices,  the  cont^'ol  over  which  should 
be  left  to  responsible  governmental  officials.  At  least  thirty  minutes 
should  be  allowed  for  heating,  and  pasteurization  after  that  should  be 
carried  on  for  thirty  minutes  more.  In  dairies  the  temperature  of 
pasteurization  should  be  at  least  145  F.  so  as  to  he  certain  that  140  F.  is 
always  reached.  The  inactivating  of  some  ferments  occurs  at  140  F., 
but  from  a  number  of  observations  it  seems  that  they  are  not  as  readily 
inactivated  in  sealed  bottles.  While  the  number -of  observations  made 
in  my  laboratory  is  still  too  small  to  venture  a  definite  opinion,  a  table 
showing  some  of  the  results  is  given  here  (Table  7). 

From  Table  7  it  is  also  seen  that  heating  to  145  F.  for  thirty  minutes 
affects  the  ferments  but  little. 

In  order  to  make  the  process  successful  economically  milk  pasteurized 
in  sealed  bottles  under  official  supervision  should  be  regarded  as  a 
preferred  milk  and  bring  a  higher  price  than  the  same  milk  in  the  raw 
condition.  At  present  pasteurization  is  largely  used  by  the  dealer  and 
regarded  by  the  consumer  as  a  process  for  preservation  and  making  some 
milks  salable.  Modifications  of  machines  used  by  brewers  are  now  quite 
economically  used  in  some  dairies.  In  the  United  States  most  of  our 
people  do  not  buy  a  particular  milk  because  it  is  clean  or  because  of  the 
fat  it  contains,  but  because  of  the  cream  that  rises  in  the  bottle.  In 
the  sealed  bottle  pasteurization  at  145  F.  for  thirty  minutes  does  not 
prevent  the  formation  of  the  cream  line,  while  heating  to  147  F.  for 
twenty  to  thirty  minutes  makes  it  somewhat  less  distinct  and  149  F.  for 
twenty  minutes  destroys  it  almost  entirely. 
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Table  7. — Results  of  Tests  of  Raw  Milk  axd  Milk  Pasteurized  in  Sealed 
Bottles  at  Various  Temim:raturi:s  and  Periods 


-^  3  3        V  =y  •-  'i  —  S  3       :.     ■       ^  .:;  'Z 

Sl;^:?^!;::          5          :S                         =:k^-7         is  :5  e 

Raw  147    F.    30    Min. 

Skim    ..27      Skim     ..  59     

Mixed   .  .    18     Blue     Blue     Blue     Red  Mi.xed    .  .  47  Gray     Gray     Neg.           Pink 

Cream    ..7      Cream    ..  21     

145    F.    20    Min.  14!)    F.    20    Min. 

Skim    ..35      Skim     ...  51      

Mixed   .  .   25     Blue     Blue     Blue     Red  Mixed    .  .  37  Gray     Neg.      Neg.      Slight  Red 

Cream   .  .    15      Cream    .  .  22     

145   F.   30  Min.  14!)  F.  30  Min. 

Skim     ..     39      Skim    ...  03     

Mixed  .  .   30     Blue     Gray     Blue     Red  Mixed    . .  50  Gray     Neg.      Neg.      Slight  Red 

Cream   ..17      Cream    ..  20     

147   F.  20  Min.  150  F.  30  Min. 

Skim     ..32      Skim    ...  50     

Mixed  .  .   26     Blue     Gray     Blue     Red  Mixed    .  .  47  Gray     Neg.      Neg.      Slight  Red 

Cream   ..15     Cream    ..  21     

*Storcli  Test. — The  test  is  made  by  adding  to  5  e.c.  of  milk  one  drop  of  0.2  per  cent. 
HjOj  and  two  drops  of  a  2  per  cent,  solution  of  paraphenylendiamin  and  thoroughly 
mixing.     The  reagent  must  be  freshly  made   at  least  every  two  weeks. 

^Yilkinson  ami  Peters  Test. — This  test  is  made  by  adding  to  10  e.c.  of  milk  2  c.c. 
of  a  4  per  cent,  alcoholic  benzidin  solution  and  two  or  three  drops  of  acetic  acid,  then 
mixing  well  and  adding  2  c.c.  of  3  per  cent   H.jO.... 

Guaiac  Test. — The  reagent  is  made  by  adding  one  part  of  guaiac  to  ten  parts  of 
acetone.  To  make  the  test  several  drops  of  0.2  per  cent.  IT.O,.  and  1  c.c.  of  the  guaiac 
solution  are  added  to  10  c.c.  of  milk.     The   reaction  appears   in  one  to  three  minutes. 

Bellci  Test. — The  test  is  made  by  adding  to  10  c.c.  of  milk  3  drops  of  1.5  per 
cent,  aqueous  solution  of  ortol  and  2  drops   of  3  per  cent  H..0,.. 

CONCLUSIOXS 

Based  on  observations  and  study  of  various  pasteurizing  devices  and 
results  obtained  by  them  it  is  evident  that  the  results  derived  in  the 
laboratory  cannot  be  transferred  directly  to  the  dairy. 

A  routine  of  140  F.  for  twenty  minutes  while  efficient  in  the  labora- 
tory is  not  a  safe  one  in  the  dairy. 

The  safest  method  for  pasteurizing  is  in  the  sealed  bottle,  allowing 
at  least  thirty  minutes  for  heating  to  the  temperature  of  pasteurization 
and  then  pasteurizing  at  145  F.  for  thirty  minutes  —  all  done  under 
official  supervision. 

Laboratory  men  not  acquainted  with  commercial  conditions  should 
refrain  from  advising  on  the  new  departure  of  pasteurizing  in  the  bottle, 
so  that  milk  producers  and  dealers  will  not  needlessly  have  to  expend 
as  much  money  for  these  devices  and  systems  as  a  result  of  what  they 
regard  as  expert  advice  as  they  have  for  pasteurization  devices  in  the  past. 


JUVENILE    TABES* 
GEOEGE  E.  PRICE,  M.D.,  and  C.  E.  G.  SHANNON,  M.D. 

PHILADELPHIA 

Juvenile  tabes  is  a  rare  disorder,  being  so  infrequent  that  one  need 
not  apologize  for  the  report  of  a  single  case.  In  the  neurologic  dispensary 
of  the  Jefferson  Hospital  there  has  been  one  patient  with  this  disease  in 
the  past  six  years,  and  but  one  case  of  juvenile  paresis.  The  latter 
affection  is  more  common  than  juvenile  tabes,  which  it  not  infrequently 
complicates. 

CASE    REPORT 

Tlie  following  case  was  referred  to  one  of  us  (Dr.  Shannon)  by  the 
Children's  Bureau  on  the  eleventh  day  of  April,  1911 : 

History. — M.  S.,  a  school  girl  of  14,  presented  evidence  of  almost  total  blind- 
ness in  both  eyes,  up  to  her  eleventh  year.  With  the  exception  of  the  usual  dis- 
eases of  childhood,  she  enjoyed  perfectly  good  health.  In  that  year  she  suffered 
from  an  attack  of  tonsillitis  lasting  two  weeks.  Ten  days  later  she  was  attacked 
with  diplitheria  but  made  a  complete  recovery  in  a  few  weeks. 

At  the  end  of  six  months  she  began  to  notice  a  dimness  of  vision  for  all  near 
work.  She  was  at  once  sent  by  the  school  physician  to  the  City  Hall  and  there 
glassed  under  drops.  These  glasses  apparently  relieved  completely  the  failing 
vision  and  at  the  end  of  two  months  she  discarded  them,  believing  her  sight 
fully  restored. 

For  over  a  year  her  eyes  gave  her  no  trouble  whatever.  At  the  end  of  this 
period,  however,  she  complained  of  seeing  "various  colors  before  her  eyes,"  a 
condition  seriously  affecting  her  sight,  which  has  gradually  become  worse  and 
persists  up  to  the  time  of  this  report. 

She  visited  the  Wills  Eye  Hospital  a  few  weeks  following  the  development 
of  this  symptom  and  the  surgeon  in  attendance  informed  her  of  the  acutely 
serious  condition  of  her  eyes  and  gave  a  very  unfavorable  prognosis.  At  that 
time  her  vision  had  been  reduced  to  such  an"  extent  that  large  letters  only  could 
be  read. 

No  internal  treatment  was  advised,  so  she  says.  Later  she  consulted  the  eye 
department  of  the  Episcopal  Hospital  and  was  given  internal  medication,  which 
she  followed  for  one  week  only.  A  short  time  afterwards  she  fell  into  the  hands 
of  the  Children's  Bureau. 

The  family  history  on  the  father's  side  is  negative.  On  the  mother's  side, 
however,  we  found  some  suggestive  features.  Married  at  the  early  age  of  17, 
her  mother  is  said  to  have  drank  heavily  prior  and  subsequent  to  her  marriage. 
On  several  occasions  she  had  been  placed  in  the  House  of  Good  Shepherd  and  her 
record  reveals  a  history  of  a  very  dissolute  life  covering  many  years.  She  is  still 
living  and  as  far  as  could  be  ascertained  from  the  records  at  the  Bureau,  despite 
her  past  irregular  mode  of  living,  enjoys  good  health.  No  history  of  specific 
disease  was  obtained,  but  she  had  one  miscarriage.  The  patient  has  one  brother 
and  two  sisters,  all  of  whom  are  living  and  in  excellent  health. 


*Read  before  the  Section  on  Ophthalmology,  College  of  Physicians  of  Philadel- 
phia, Jan.  18,  1912. 
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Examination. — The  patient  is  well  nourished  and  her  musculature  normal. 
She  has  had  since  the  onset  slight  occasional  headaches  and  for  the  past  few 
months  considerable  headache  which,  however,  has  not  interfered  with  her  sleep. 
At  times  she  has  complained  of  sharp,  stabbing  pains  in  her  knees,  and  for  the 
past  one  and  one-half  jears  has  had  more  or  less  urinary  incontinence. 

Her  eye  condition  is  as  follows: 

Lids. — No  disease  referable  to  the  lid  was  observed. 

Muscle. — Divergence  of  0.  S.  outward  and  upward.  Difficult  rotation  to  left, 
attended  with  slight  rotatory  nystagmus.     No  history  of  diplopia. 

Vision. — Reduced  in  each  eye  barely  to  light  perception. 

Pupils. — Unequal;  0.  D.  3.5  mm.,  O.  S.  3  mm.  With  atropin  7.5  mm.  in  each 
eye.  They  did  not  respond  to  direct  nor  indirect  stimulation.  Argyll -Robertson 
pupil  could  not  be  demonstrated.    The  eyes  were  quite  sensitive  to  light. 

Ophthalmoscopic  Examination. — This  showed  a  complete  primary  optic 
atrophy  of  each  disk.  The  margins  of  the  papillaj  were  very  distinct.  In  other 
respects  the  appearance  of  the  fundus  was  negative.  The  patient  was  then 
referred  to  Dr.  Price  for  neurologic  examination. 

Neurologic  Examination. — The  gait  and  station  were  normal.  There  was  no 
weakness  of  the  facial  muscles  nor  involvement  of  any  of  the  cranial  nerves 
other  than  the  optic.  Grip 'with  both  hands  was  strong  but  there  was  slight 
ataxia  of  the  upper  extremities.  Weakness  of  the  bladder  sphincter  was  present. 
The  patella  tendon  and  Achilles  tendon  reflexes  were  absent.  There  was  no  ankle 
clonus  nor  Babinski  sign  and  no  hysterical  stigmata.  Sensation  was  unimpaired 
and  there  was  no  muscular  atrophy.  A  diagnosis  of  juvenile  tabes  was  suggested 
and  a  Wassermann  test  Avas  advised.  This  was  subsequently  made  by  "or.  E. 
Burville  Holmes   who   reported   a   positive  reaction. 

A  report  on  the  cerebrospinal  fluid  by  Dr.  George  F.  Lull,  June  19,  1911,  was 
as  follows:  Reaction  alkaline;  specific  gravity  unobtained  on  account  of  an  insuf- 
ficient quantity  of  the  fluid.  Albumin  was  increased;  urea  was  absent.  Micro- 
scopic examination  revealed  the  presence  of  a  few  endothelial  cells,  the  lympho- 
cytes, however,  were  not  increased.     No  bacteria  were  found. 

Eemak/  in  1885,  was  the  first  to  call  special  attention  to  the  disorder, 
many  cases  having  since  this  time  been  reported  in  all  parts  of  the  globe. 

The  subject  of  locomotor  ataxia  in  the  young  presents  many  inter- 
esting features,  among  which  may  be  mentioned  the  relative  infrequency 
of  marked  ataxia,  the  unusual  prevalence  of  optic  atrophy  and  the  fact 
that  females  are  affected  more  often  than  males.  Although  cases  have 
been  reported  as  resulting  from  acquired  lues,  transmitted  syphilis  is 
the  overwhelming  etiologic  factor  of  juvenile  tabes. 

The  average  age  at  which  the  disease  appears  is  about  15  years, 
although  Marburg^  has  reported  a  case  in  an  infant  of  2  years,  and  cases 
of  tabes  from  hereditary  syphilis  have  been  reported  that  did  not  develop 
until  adult  life.  Cantonnet^  comments  on  the  "striking  and  as  yet  unex- 
plained contrast  to  the  sex  incidence  in  later  life,"  and  gives  the  following 
figures  as  to  the  relative  frequency  of  the  disorder :  females  62.6  per  cent., 
males  37.3  per  cent.     Gower  has  given  the  ratio  for  adult  tabes  as  ten 

1.  Remak:  Berl.  klin.  Wchnschr.,  1885,  No.  7. 

2.  Marburg:   Wien.  med.  Wchnschr.,  March  21,  1908. 

3.  Cantonnet:     Arch,  d'opht.,  November,  1907. 
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males  to  one  female,  but  as  this  proportion  is  about  the  same  as  that  of 
male  to  female  syphilitics^,  we  find  that  of  those  exposed  to  lues,  the 
proportion  developing  tabes  would  be  about  equall}'  divided  between  the 
sexes.  In  juvenile  tabes,  hereditary  syphilis  being  the  etiologic  factor, 
the  sexes  would  be  equally  liable.  This  we  believe  would  explain  the 
contrast  in  part,  but  not  entirely. 

According  to  Ernest  Jones,*  no  symptom  occurs  in  adult  tabes  that 
has  not  been  observed  in  juvenile  tabes.  Urinarj'  incontinence  is  present 
in  nearly  60  per  cent,  of  cases  and  is  frequently  the  earliest  symptom 
of  the  disease.  It  is  a  striking  fact  that  marked  ataxia  is  a  comparatively 
rare  symptom  and  "Benedikt's  axiom,"'  that  ataxic  symptoms  disappear 
or  fail  to  develop  after  the  appearance  of  optic  atrophy,  is  distinctly 
applicable,  as  optic  atrophy  is  present  in  so  large  a  proportion  of  the  cases. 

Disturbances  of  the  eye  are  so  frequently  associated  with  the  develop- 
ment of  tabes  that  a  careful  ocular  examination  is  of  the  greatest  impor- 
tance in  this  condition.  The  extreme  rarity  of  this  disease  may  be  appre- 
ciated from  the  fact  that  Otto  Marburg  in  1903  collected  but  thirty-four 
cases  from  all  the  literature  on  the  subject.  Cantonnet's^  analysis  of 
eighty-nine  cases  of  juvenile  tabes  is  perhaps  the  most  exhaustive  so  far 
presented  and  his  conclusions  are  of  extreme  interest.  He  tabulates  the 
following  eye  symptoms:  (1)  inequality  of  pupils;  (2)  Argyll-Eobertson 
pupil;  (3)  optic  atrophy;  (4)  external  ophthalmoplegia;  (5)  latent 
ocular  ataxy.  Cantonnet  deduces  from  his  studies  of  this  disease  that  the 
prognosis  as  regards  sight  is  unfavorable,  as  optic  atrophy  is  so  frequent. 
He  finds  that  juvenile  as  well  as  adult  tabes  takes  on  numerous  clinical 
manifestations  and  observes  that  in  the  group  characterized  mainly  by 
amijlyopia  due  to  optic  atrophy,  changes  in  the  pupillary  reflexes  and 
abatement  of  the  knee  and  ankle  jerks,  that  optic  atrophy  in  14  per  cent, 
was  the  first  sign  noted,  and  in  43.9  per  cent,  optic  atrophy  complete  or 
incomplete  was  present. 

Dercum  states  in  this  connection  that  optic  atrophy  is  usually  asso- 
ciated witli  Argyll-Eobertson  pupil  but  that  it  has  been  noted  without 
the  latter,  and,  indeed,  may  be  the  sole  evidence  of  the  existence  of  tabes. 
Stephenson^  in  his  contribution  to  the  Lancet,  in  which  he  reports  four 
cases  of  juvenile  tabes,  avers  that  in  a  large  proportion  of  children  suffer- 
ing from  ambh'opia  and  optic  atrophy,  the  diagnosis  of  juvenile  tabes 
could  be  made  with  reasonable  assurance.  Collins  thinks,  that  optic 
atrophy  may  be  seen  five  years  following  the  beginning  of  the  disease  and 
believes  that  it  starts  in  the  periphery  of  the  retina. 


4.  Jones,  Ernest:   Brit.  Jour,  of  Child.  Dis.,  April,   1908. 

5.  Stephenson:   Lancet,  London.  May   IG.   1908. 
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Mott"  considers  contraction  of  the  visual  field  and  optic  atrophy  early 
signs  of  tabes.  A  point  of  controversy  prevails  as  to  whether  or  not  the 
ataxic  symptoms  of  tabes  are  affected  by  the  early  or  late  appearance  of 
optic  atrophy.  Gower  believes  that  with  optic  atrophy  occurring  early  in 
the  disease,  as  often  happens,  the  late  symptoms  of  tabes  fail  in  many 
cases  to  develop.  Cantonnet  in  his  investigations  finds  that  in  those  cases 
associated  with  optic  atrophy  ataxy  is  not  usually  seen,  as  with  the  appear- 
ance of  optic  atrophy  this  symptom  either  disappears  or  fails  to  develop. 
His  figures  on  this  point  show  that  among  forty  cases  of  optic  atrophy, 
70.5  per  cent,  were  without  ataxy;  20  per  cent,  with  slight  ataxy;  and 
9.5  per  cent,  with  pronounced  ataxy.  Other  observers  claim  further  that 
the  ataxic  symptoms  even  when  they  have  reached  a  pronounced  stage 
tend  to  be  ameliorated  or  arrested  altogether  by  the  advent  of  optic 
atrophy,  and  cite  cases  substantiating  these  conclusions.  According  to 
the  observations  of  Andre  Leri  (Posey  and  Spiller)  and  Collins,  however, 
tabes  is  uninfluenced  by  the  onset  of  optic  atrophy  early  or  late  in  the 
course  of  the  disease.  That  stage  of  tabes  in  which  optic  atrophy  makes 
its  early  appearance  is  frequently  called  by  oculists  the  pre-ataxic  stage 
and  the  importance  of  a  correct  diagnosis  cannot  be  overestimated  so  that 
the  patient  may  receive  suitable  treatment  at  once.  Hereditary  optic 
atrophy  generaly  affecting  the  younger  members  of  a  family  at  the  age  of 
puberty  need  cause  no  confusion  in  the  way  of  diagnosis,  as  the  visual 
field  is  unaffected  save  by  the  appearance  of  central  scotomata. 

The  eye  symptoms  in  juvenile  tabes  correspond  in  a  great  measure 
to  those  observed  in  the  adult  type.  Muscle  palsies  are  common.  They 
are  usually  isolated,  develop  suddenly  and  disappear  from  within  a  few 
hours  to  two  or  three  weeks.  Occurring  in  the  early  course  of  the  disease, 
this  is  the  usual  case  according  to  Posey."  but  in  the  later  stage  they  tend 
to  be  permanent,  although  they  may  be  transient  like  those  of  the  earlier 
stage.  The  muscles  governing  the  associated  movements  are  rarely  if  ever 
involved.  Varying  opinions  prevail  as  to  the  muscles  most  frequently 
affected,  although  most  observers  agree  on  the  external  rectus,  the  levator 
palpebrarum,  the  muscles  governed  by  the  third  nerve,  as  among  the  first 
to  be  affected  by  the  palsy.  As  regards  the  involvement  of  the  coats  of 
the  eye  in  juvenile  tabes,  Cantonnet  states  that  of  those  cases  in  which 
there  was  evidence  of  inherited  and  acquired  syphilis  13.9  per  cent, 
presented  personal  stigmata  in  the  form  of  retinochorioiditis  and  inter- 
stitial keratitis.  It  is  interesting  to  note  in  this  connection  that  Syn- 
dacker^  states  that  in  nearly  100  per  cent,  of  tabetics  examined  carefully, 
no  evidence  of  iritis  or  chorioiditis  could  be  found.     In  fact.  Wernicke 


6.  Mott:   System  of  Syphilis,  iv. 

7.  Posey:   Jour.  Am.  Med.  Assn.,  Chicago.  1910.  liv.  1277. 

8.  Snydacker:  Jour.  Am.  Med.  Assn.,  Chicago,  1910,  liv,  9.3,3. 
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goes  so  far  as  to  say  that  "syphilitics  who  have  suffered  from  specific 
iritis  or  chorioditis  do  not  acquire  tabes." 

Lightning  pains  appear  about  as  frequently  as  in  t^j-:  adult  form, 
while  visceral  crises  are  present  in  from  17  to  20  per  cent,  of  cases. 
Marburg  has  reported  a  case  of  juvenile  tabes  with  laryngeal  crises.  The 
girdle  sensation  is  not  frequently  observed  and  trophic  symptoms,  such  as 
the  Charcot  joint  and  perforating  ulcer  of  the  foot,  are  rare.  A  case  of 
juvenile  tabes  with  a  Charcot  joint  was  reported  by  Nonne.''  Mailing^" 
reports  four  cases  of  juvenile  tabes  with  autopsy. 

Lymphocytosis  and  excess  of  albumin  in  the  cerebrospinal  fluid  have 
been  found  in  one  case  by  Hirtz  and  Lemaire.^^ 

The  course  of  this  affection,  like  that  of  adult  tabes,  is  chronic  and  the 
prognosis,  therefore,  is  good  as  to  life.  The  frequency  with  which  optic 
atrophy  and  blindness  occur,  however,  should  cause  one  to  be  very  guarded 
in  the  prognosis  as  to  vision. 

1200  Walnut  Street— 2025   Chestnut  Street. 


9.  Nonne:  Syphilis  und  Nervensystera,  Berlin,  1902,  p.  404. 

10.  Mailing,  K.:  Monatsh.  f.  Psychiat.  u.  Neurol.  Berl.,  1910,  xxviii,  304. 

11.  Hirtz  and  Lemaire:    Bull,  et  m6m.   Soc.  mgr",  d.  hop.   de  Paris,  Oct.  27, 
1904,  p.  974. 


ACUTE    GLANDULAR    FEVER    IN    CTTTLT^KEN  * 

SIDNEY   V.   HAAS,   M.D. 

NEW    YORK 

Desj)ite  the  fact  that  more  than  a  score  of  years  liave  passed  since 
E.  Pfeiffer^  first  read  a  paper  descrihin<r  the  condition  which  he  termed 
(Driisenfieher)  glandular  fever,  to  wliich  Filatow-  had  called  attention 
four  years  earlier,  and  although  the  picture  has  since  been  seen  and  recog- 
nized by  numerous  observers,  and  many  papers  written  on  tlie  subject, 
there  is  still  discussion  as  to  whether  such  condition  exists  as  a  disease 
sui  generis;  or  whether  it  but  represents  a  state  of  glandular  enlargement, 
secondary  to  infection  of  the  nasopharynjx  and  mouth;  or  perhaps  an 
atypical  or  abortive  form  of  some  disease  having  glandular  swelling  as 
an  a'^companying  symptom. 

The  observation  of  an  epidemic  and  a  review  of  the  literature  must 
convince  one  that  a  disease  such  as  Pfeiffer  described  does  exist,  at  least 
as  a  clinical  entity;  the  etiology,  however,  is  still  obscure. 

The  chief  argument  of  those  opposed  to  the  idea  that  the  condition 
is  a  separate  disease,  among  whom  are  Hochsinger,^  Zappert,*  and  Traut- 
mann.^  is  that  the  glands  involved  drain  the  nose,  nasopharynx,  pharynx 
and  mouth,  and  through  these  the  more  distant  groups  of  glands  become 
affected.  Hence  the  symptom  complex  is  only  a  manifestation  of  glan- 
dular enlargement  due  to  a  regional  infection  of  one  or  more  of  the 
foregoing  areas. 

Althougii  this  nuiy  be  entirely  true,  the  reaction  of  the  glandular 
system  to  such  an  infection  is  so  distinct  and  characteristic  that  there 
is  certainly  as  much  justification  for  speaking  of  glandular  fever  as  there 
is  for  speaking  of  scarlet,  measles  or  rothcln,  which  are  after  all  only  the 
skin  manifestations  of  mucous  mend)rane  infections,  and  of  the  same 
area  as  that  involved  in  glandular  fever. 

The  symptoms  characterizing  the  condition  and  which  refuse  to  fit 
into  any  other  disease  niche  are  fever  and  malaise,  acute  swelling  and 


*Reacl  before  the  Pediatric  Section  of  tiio  N.  Y.  Acad.  Med..  Dec.  14.  1911. 

1.  Pfoiffer.   Eniil:    Driiseiific])er.     .Tahrb.  f.   Kinderli.,  1890,  p.  401. 

2.  Filatow:    Acute   Infectious   Diseases  of  Childhood,    1885. 

3.  Carl   Hochsinger:      Das  sogenannte  Driisenfieber   der   Kin<ler.     ^Vien.  nied. 
Wchnschr..   1902,  p.  258. 

4.  Zappert,  J.:    Ueber  einige   deni   Kindesalter   eigenthiimliche   Erkrankungen 
der  Xase,  etc.     Deutsche  Klin..  1905.  vii,  590. 

5.  Trautmann,  G. :   Beitrag  zum  \Vesen  des  Driisenfiebers,  unter  Beriick  Back- 
teriology,  Jahrb.   f.  Kinderh.,   1904,  p.  503. 
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ten(leni<\-s  ol'  the  (jhimls  of  llir  iin/,-  accoiii]  aniid  Itv  a  k's.-i'r  involveiiH'nt 
of  the  entire  glandular  svsteni :  a  lapid  leces^sion  of  ^yniptoniis,  with  a 
return  of  the  glands  to  normal  size,  or  in  some  instances  repeated  exacer- 
hations  of  fever,  and  enlargement  of  glands  hefore  comph'tc  rtiovory 
takes  place. 

The  disease  occurs  in  sporadic  and  epidemic  form.  The  latter  seems 
the  more  common,  ])rol)ahly  because  the  single  cases  go  unrecognized, 
being  classified  as  adenitis.  Park  West"  described  the  largest  epidemic, 
ninety-six  cases  among  forty-three  families,  extending  over  a  period  of 
three  years  from  1893  to  l.S9(».  Many  other  sjualler  epidemics  have  been 
rejjorted.  The  last  with  an  excellent  review  of  the  literature  l)y  Kay 
Schaffer'  from  the  Kiistenhosj)ital  in  Kefsniis.  I)(  niiiaik.  In  four  months 
twenty-one  children  ranging  in  age  fiom  I  tn  l")  yeais  were  ol)served 
among  the  inmates  of  the  institution. 

In  Xew  York  City  in  the  spring  of  1911  there  was  an  extensive 
epidemic.  In  my  private  jiractice  from  February  20  to  May  12  there 
occurred  twelve  cases  in  ten  families.  Tn  the  out-patient  services  of 
Vandeibilt  C'linii-  and  Lebanon  Hospital,  many  other  cases  were  seen, 
but  owing  to  the  lack  of  ade(|uate  data,  mention  of  these  will  onlv  be 
made  for  points  of  special  interest. 

Table  2. — Showing  Location  .\ni)  C'iiakac  ti;k  of   tiik   Gi.andi  i.ar     Enlaroi^mknt    in 
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tExposed  to  parotitis  two  weelcs  before. 

A  study  of  the  previous  history  of  these  cases  developed  the  inter- 
esting fact  that  symptoms  of  the  exudative  diathesis  existed  in  every 
instance,    as    shown    in    Table   3.      Perhaps    this   condition    may    prove 


6.  Park  West:    An  Epidemic  of  Ohindnlar  Fever.  Arch.  Ped.  September,  1896, 
p.  889. 

7.  ScliafFer.  Kay:    Eine  E]ddemie  von   Febris  filandularis.  .Jalirb.  f.  Kinderh., 
1909,  p.  526. 
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to  be  a  predisposing  factor,  should  further  experience  substantiate  this 

observation. 

Table  3. — Showing  Previous  History  of  Author's  PAT7F^TS 

Case         Ade-           Hyp.           Ade-         Oti-                 Acido-              Eczema     Rheumat-  Spasmodic 
noid         Tonsils         nitis  tis  sis  ism  Group 
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5  _[__{-  _|-  Urticaria 

&'.'...++  + 
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8  *+  + 
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10  *+  +  +  t+ 

11  .  .  .  .  +  .  .               Convulsions  + 

12  *+  +  +  +  ••                       +      _ 
*Operation  on  account  of  tonsils  and  adenoids.     fMastoid   operation. 
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CONTAGIOUSNESS 

That  the  condition  is  contagious  would  appear  from  the  fact  that 
house  epidemics  have  been  reported  by  Pfeiffer,  Eauchfuss^  and  others. 
Hospital  epidemics  may  occur  as  described  by  Schaffer,  and  when  the 
disease  enters  a  household  where  there  are  other  children,  one  or  more 
of  them  usually  becomes  affected. 

Schaffer  states  that  an  epidemic  of  influenza  ran  through  the  hospital 
concurrently  with  his  cases,  beginning  after  ten  cases  of  glandular  fever 
existed,  lasting  five  weeks.  Nine  other  cases  of  glandular  fever  arose 
during  this  period,  and  two  after  the  influenza  epidemic  which  affected 
twenty-six  cases  had  subsided.  Two  patients,  girls,  contracted  both  dis- 
eases, one  affected  three  weeks  after,  the  other  four  weeks  before  the 
glandular  fever. 

ETIOLOGY 

It  is  essentially  a  disease  of  early  childhood  although  cases  are 
reported  among  adults.  The  overwhelming  number  occurs  under  the  age 
of  10,  and  most  of  these  under  the  age  of  5  years. 

I  saw  in  the  spring  of  1911  two  cases  in  infants  of  5  and  10  months, 
respectively.     The  photograph  is  of  the  one  5  months  old. 

Sex :  There  seems  to  be  no  predilection  for  either  sex. 

The  social  condition  does  not  seem  to  be  a  factor.  Most  cases  occur 
during  the  winter  and  spring  months. 

PATHOLOGY 

The  pathology  is  still  obscure,  although  the  evidence  seems  to  point 
to  the  possibility   of  a   streptococcus  infection,  at  least  as  the  cause  of 


8.  Rauchfuss:      Zur    Kasuistik     des   Driisenfiebers.    Jahrb.    f.    Kinderli.,    1890, 
p.  461. 
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complications.  That  more  than  one  organism  may  be  responsible  for 
the  condition  is  not  unlikely.  An  attempt  has  been  made  to  determine 
this  factor  by  taking  cultures  from  the  nose  and  throat  of  patients 
suffering  from  the  disease,  but  the  result  has  been  unsatisfactory.  Strepto- 
cocci, staphylococci,  pneumococci  and  influenza  baeilli  have  been  found, 
as  might  be  expected.  Cultures  taken  fioni  the  pus  of  cases  in  which 
the  glands  had  broken  down,  gave  a  more  regular  result.  Schjiffer  found 
in  the  pus  of  two  cases  strejitococci  in  pure  culture,  and  saw  a  third 
case  which  developed  erysipelas  at  the  site  of  a  tuberculous  fistula  arising 
among  the  aflFccted  glands;  i.  e.,  a  streptococcus  infection. 

Botschkowsky-'  found  streptococci  in  two  cases  in  pure  culture.  Neu- 
mann^" found  streptococci  and  staphylococci  in  one  case  and  in  a  nuiiil)er 
of  other  cases  streptococci  alone. 

Korsakoff'^  in  an  autopsy  of  a  case  of  glandular  fever  found  strepto- 
cocci in  pure  culture  in  the  cervical  and  axillary  glands,  liver,  spleen, 
kidneys,  medulla  of  bones  and  heart-blood.  The  glands  showed  acute 
parenchymatous  hyperplasia  with  largely  dilated  blood-vessels.  Korsakoff 
took  cultures  from  the  urine  of  five  cases  complicated  by  nephritis;  in 
two  he  obtained  a  negative  result;  in  the  other  three  streptococci  in  pure 
culture  were  found. 

In  one  of  my  cases  in  which  a  culture  was  taken  of  the  pus  from  the 
broken-down  glands,  streptococci  were  found  in  ])ure  culture. 

Tschaiskowsky^-  found  the  influenza  bacilli  in  the  glandular  tissues 
and  the  blood.  Ijut  the  growths  were  ]ilanted  on  ordinary  agar  and  carried 
through  several  generations,  no  blood  liaving  been  added  to  the  culture 
medium.     For  this  reason  his  findings  have  been  questioned. 

The  incubation  period,  according  to  Park  West,  is  about  seven  days, 
although  this  is  not  at  all  certain. 

The  invasion  is  usually  sudden  although  malaise,  slight  temperature 
and  ]ierhaps  vomiting  may  precede  outbreak  l)y  a  day  or  two. 

INITIAL    SYMPTOMS 

A  child  is  taken  suddenly  ill  with  fairly  high  temperature,  or  has 
had  a  little  fever  for  a  day  or  two.  and  then  a  sudden  exacerbation  of 
temperature.  A  variable  degree  of  prostration,  pain  in  limbs,  headache, 
considerable  irritability,  a  moderately  rapid  pulse,  occasionally  vomiting. 
There  is  usually  pain  in  the  throat  and  often  in  the  abdomen  as  well. 
Phvsical  examination  shows  a  child  with  face  somewhat  flushed,  irritable 


9.  Botschknwsky:    Cited  by  Kori^akoff.  Arcli.   f.  Kimlcili..   lOO.").  p.   193.  321. 

10.  Xeiimann:   Ueber  acute  idiopathisclie  Halsdnisfnentzundungen.  Berlin,  klin. 
Wchnschr..  1891.  p.  1227. 

11.  Korsakoff:   Beitriige  zur  Lelire  vom  Driiscnfieber.     Arch.  f.  Kinderli.,  1905, 
p.  193.  321. 

12.  Tschaiskowskv:   Cited  bv  Korsakoff:    see  Note   11. 
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and  restless.  Often  a  slight  coryza.  Pharynx  slightl}-  congested  or 
normal;  temperature  101  to  105  F. ;  pnlse  100  to  1-40;  respiration  in 
normal  ratio  to  the  temperature  and  pulse.  At  the  angle  oj'  the  Jaw, 
usually  on  the  left  side,  is  found  a  slightly  enlarged  gland  (almond  size) 
which  may  be  extremely  tender  to  the  toneh  and  may,  even  in  this  stage, 
cause  the  head  to  be  held  rigid  in  position  of  torticollis,  and  produce 
pain  on  swallowing.  The  chest  and  circulatory  system  at  this  time  are 
usually  negative.  The  abdomen,  however,  is  often  the  seat  of  pain  in  its 
lower  half.  Pfeiifer  believed  that  in  the  more  severe  cases  "the  majority 
complain  of  pain  in  the  abdomen  which  is  always  exactly  in  the  median 
line  and  exactly  midway  between  the  umbilicus  and  the  symphysis  pubis." 
This  latter  statement  has  since  been  found  to  be  incorrect,  although  the 
pain  is  usually  l)elow  the  uml)ilicus ;  it  may  be  anywhere,  or  all  over 
this  area. 


Fig.    1. — Infant   aged   5   months,   with   ghmduhir  fever. 

The  appetite  is  diminished,  bowels  usually  constipated,  rarely  diar- 
rhea. A  number  of  observers  have  reported  eruptions  on  the  skin  which 
is,  however,  not  characteristic  and  very  infrequent. 

Thus  far  there  is  nothing  characteristic  in  the  condition ;  but  within 
twelve  to  forty-eight  hours  in  the  typical  cases  the  single  gland  at  the 
angle  is  masked  l)y  a  large  mass,  extremely  tender,  just  beneath  and 
posterior  to  the  upper  end  of  the  sternomastoid  muscle,  varying  in  size 
from  pigeon  to  goose  egg.  Glands  (pea  size)  form  a  chain  along  the 
posterior  border  of  the  same  muscle.  The  enlargement  of  these  two  sets 
of  glands  is  by  most  writers  on  the  subject  considered  more  or  less  pathog- 
nomonic without,  however,  it  appears  to  me,  sufficient  justification,  since 
thev  are  at  times  involved  in  other  conditions. 
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The  gland?  along  the  anterior  border  of  the  steruomastoid  muscle, 
the  posterior  cervical,  the  snpraclavicidar.  the  submental,  siibmaxillarv 
anterior  and  the  parotid  glands  are  enlarged,  and  a  fine  network  of  glands 
about  1  cm.  in  diameter,  like  the  spots  placed  at  the  intersection  of  the 
strands  of  a  large  mesh  veil,  covers  the  entire  lateral  and  posterior  aspects 
of  the  neck. 

Besides  these,  the  axillary,  epitrochlear,  inguinal  and  mesenteric 
glands  are  frequentl}'  enlarged  and  tender.  It  is  surprising  how  much 
pain  is  complained  of  on  grasping  these  patients  in  the  axilla?  where  the 
glands  are  only  just  palpable.  The  mesenteric  glands  can  often  be  felt 
enlarged.  Park  West  found  them  ]3alpable  in  thirt^'-seven  of  his  cases. 
That  the  retro-esophageal  and  bronchial  glands  are  also  often  enlarged 
hardly  admits  of  doubt,  since  it  is  not  uncommon  to  find  severe  pain  and 
diflfieulty  in  swallowing,  and  a  croupy  cough  in  these  cases,  beginning 
with  the  swelling  and  terminating  with  subsidence  of  those  glands  which 
are  palpable. 

The  glandular  swelling  is  bilateral,  although  not  always  synchronous. 

The  liver  and  spleen  in  a  certain  number  of  cases  become  palpable 
after  a  few  days,  but  not  regularh-,  as  some  observers  state.  The  temper- 
ature is  very  irregular,  often  rising  and  falling  several  times  in  one  day, 
the  rise  usually  being  followed  by  the  enlargement  of  some  gland. 

COURSE 

The  course  usually  follov\-s  one  of  four  types : 

1.  The  glands  grow  suddenly  large,  with  the  appearance  of  fever 
and  prostration.  The  latter  symptoms  disappear  in  the  course  of  one 
to  three  days,  the  glands  diminishing  in  size  more  slowly  as  a  rule,  but 
often  subsiding  in  a  day. 

2.  After  one  or  more  days  of  moderate  fever  and  malaise,  a  sudden 
rise  in  temperature  to  10-i  to  105  F.  occurs  with  glands  which  grow  large 
soon  after,  until  they  assume  the  size  of  goose  eggs  or  smaller,  and  after 
four  to  seven  days  the  attack  subsides,  the  glands  receding  slowl}^  some- 
times taking  several  weeks. 

3.  The  onset  may  be  sudden,  or  after  a  period  of  invasion  a  set  of 
glands  liecomes  enlarged,  with  rise  of  temperature  which  subsides  after 
two  or  three  days  to  99  to  100  F.,  remaining  around  the  normal  for  a 
variable  time  —  one  to  four  days  —  to  suddenly  jump  again  to  103  to  105. 
which  rise  is  soon  followed  by  the  swelling  of  other  glands. 

It  is  possible  to  have  the  same  group  swell  and  subside  several  times. 
This  state  of  alternate  periods  of  well-being  with  normal  temperature, 
and  prostration  with  fever,  glandular  swelling,  and  pain  may  continue 
for  weeks  (eight  weeks  in  some  eases)  and  where  the  glandular  enlarge- 
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ment  is  .slight,  the  condition  may  be  overlooked  and  give  rise  to  much 
anxiety. 

4,  The  glands  enlarge  and  become  tender,  without  any  other  subjective 
or  constitutional  symptoms. 

PROGNOSIS 

The  prognosis  is  good  in  almost  every  case,  although  fatal  cases  have 
been  reported.  The  recovery  is  complete  although  it  may  bo  a  long  time 
before  all  the  glands  return  to  the  normal  size. 

PfeifTer  held  that  none  of  these  cases  ever  progressed  to  the  point 
of  suppuration;  later  experience  has  shown  that  this  is  not  uncommon. 

Two  of  my  own  cases  in  twelve  terminated  in  this  way.  requiring 
incision  and  the  evacuation  of  laige  (juantities  of  ])us.  returning  promptly 
to  the  normal  thereafter. 

DIAGXOSIS 

The  diagnosis  in  the  ty|)ical  cases  is  not  ditlic  ult.  The  sudden  enlarge- 
ment of  the  glands  of  the  neck,  with  prostration  in  most  cases,  with  no 
adequate  cause  to  be  found  in  the  nose,  nasopharynx  or  mouth,  are 
characteristic,  the  glandular  enlargement  being  out  of  all  proportion  to 
any  local  congestion  which  may  exist. 

The  sudden  disappearance  of  symptoms  with  rapid  recession  in  size 
of  the  glands  involvcnl,  the  inal)ility  to  classify  the  condition  otherwise, 
constitute  determining  points. 

In  the  less  typical  cases  the  diagnosis  may  offer  difficulties,  except 
during  an  epidemic.  In  these  cases,  however,  the  entire  absence  of  other 
physical  signs,  the  quick  changes  in  the  size  and  the  number  of  glands 
involved,  the  unusual  localization  under  the  sternomastoid  and  along 
the  posterior  border  and  their  extreme  tenderness,  the  absence  of  blood 
changes  characteristic  of  diseases  having  unusual  glandular  enlargement 
for  a  symptom,  should  make  the  diagnosis. 

DIFFEREXTIAL    DIAGNOSIS 

TIlis  must  be  made  from  an  adenitis  having  a  distinct  local  process 
as  its  cause  either  in  the  nose,  nasopharynx,  mouth,  teeth,  scalp,  neigh- 
boring skin  area,  or  in  the  underlying  tissues;  from  tuberculous  and 
syphilitic  adenitis;  from  Hodgkin's  disease;  from  leukemia;  from  parot- 
iditis; from  calculi  in  the  salivary  ducts;  from  Mikulicz'  disease. 

The  ditferential  diagnosis  between  ])arotitis  and  this  disease  is  prac- 
tically impossible,  when  the  parotid  glands  are  involved,  as  they  were 
in  three  of  my  series.  The  contagious  character,  course  and  prognosis 
are  similar,  and  at  least  one  of  my  cases,  Case  5,  had  been  exposed  to 
parotitis  two  weeks  previous  to  onset. 
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Scliaffer  saw  two  cases  which  resembled  parotitis;  but  the  swelling 
occurred  several  days  after  the  onset,  which  permitted  ditferentiation. 
James  Cautlie  states  tliat  the  peculiar  form  of  mumps  which  is  .--upjiosed 
to  have  been  "pestis  minor'  in  Astrakan  in  1877  was  probably  glandular 
fever.  Against  this  conception  is  the  variance  in  the  incubation  ])eiiod, 
if  we  can  accept  West's  findings,  seven  days  as  against  fourteen  to  twenty- 
one  days  in  mumps,  and  that  fifty-seven  of  his  ninety-six  cases  had  had 
or  have  had  mumps  since.^^ 

"Where  the  glandular  enlargement  is  slight  the  disease  must  be  differ- 
entiated from  intestinal  disturbances;  when  the  character  of  the  condition 
is  intermittent  and  prolonged,  from  pyelitis  and  malaria;  in  the  presence 
of  painful  and  difficult  swallowing,  from  a  diphtheritic  or  other  infection 
of  the  laiyngopharyngeal  region,  and  from  impacted  foreign  body ;  wlien 
the  abdominal  pain  and  tenderness  is  marked,  from  an  appendicitis  or 
other  intra-abdominal  disturbance. 

COMPLICATIONS 

In  a  small  number  of  the  cases  a  nephritis  arises  which  clears  up  after 
the  disease  has  run  its  course.  A  systolic  mitral  murmur  arises  in  many 
cases  after  a  few  days;  it  is  probably  hemic  in  character,  as  it  regularly 
disappears  after  recovery.  Suppuration  of  the  glands  has  been  recorded 
above.  It  I'arely  occurs  in  more  than  one  gland  mass.  Otitis  media  has 
been  observed. 

TREATMENT 

Unlike  most  acute  diseases  confinement  to  bed  is  unnecessary  except 
at  the  onset,  and  when  the  temperature  is  high  in  the  exacerl)ations. 
Between  these  periods  the  patients  may  be  permitted  to  be  out  of  bed ; 
isolation,  of  course,  being  maintained. 

Many  cases  are  so  mild  as  to  require  no  treatment. 

The  diet  may  be  the  usual  full  diet  when  appetite  is  present,  as  it 
usually  is,  except  during  the  periods  of  high  temperature  and  when  the 
abdominal  symptoms  are  marked. 

The  temperature  requires  cool  sponging  or  a  tepid  full  bath  ;  this 
also  reduces  the  irritability  when  present. 

The  local  treatment  consists  of  nasal  irrigation  with  saline  solution 
by  means  of  a  nasal  douche  cup,  gargling  with  some  mild  antiseptic  solu- 
tion and  the  application  of  ice  bags  to  the  tender,  swollen  glands,  although 


13.  Since  above  was  written  I  have  seen  a  group  of  five  cases  in  one  household 
wherein  one  had  only  the  parotids  affected,  one  all  but  the  parotids,  and  three 
in  which  both  parotid  and  other  glands  were  involved.  In  another  household  a 
child  had  the  glands  of  the  neck,  the  lachrymal,  and  both  submaxillary  and 
parotid  salivary  glands  involved,  whereas  the  mother  who  contracted  the  disease 
had   only  the   parotids  and   the   submaxillary   salivary   glands   affected. 
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lieat  in  tlie  form  of  a  hot  water  bag.  or  hot  poultices,  is  sometimes  more 
effective. 

A  symptom  often  complained  of  when  the  salivary  glands  are  involved, 
and  not  easily  relieved,  is  the  dry  mouth  and  peculiarly  disagreeable  taste, 
(hi'j  to  the  diminished  secretion  of  saliva.  Glycerin  and  lemon  juice 
applied  locally,  chewing  of  gum,  or  the  use  of  sodium  iodid  gr.  3  to  5  in 
one-half  tumbler  of  water  three  to  four  times  daily  may  be  tried. 

Hexamethyknamin  gr.  o  dissolved  in  a  tumbcr  of  water  and  taken 
internally  thicc  tn  t'Diir  times  daily,  appears  to  have  some  value. 

For  the  persistently  swollen  glands  nothing  gives  such  benefit  as 
arsenic  in  the  form  of  litiuor  ])otassii  arsenitis  in  ascending  doses:  m.  2 
to  10,  well  (lilutrd  with  water,  three  times  a  day. 

Calomel,  (juinin  and  other  drugs  were  used  without  apjjaient  benefit. 

The  complications  when  occuiring  must  of  course  lie  met  according 
to  indications.  \\'hen  the  glands  break  down  they  are  to  be  incised,  after 
which  they  rapidly  return  to  normal. 

For  the  anemia  which  usually  follows  the  disease,  fresh  air  and  the  use 
of  iron  should  be  ordered. 

SEQUELS 

A  profound  anemia  is  a  regular  sequel  to  the  more  severe  cases ;  it 
has  been  mentioned  by  nearly  all  observers,  and  takes  some  time  to 
disappear. 

Lassitude  accompanies  the  anemia,  but  disappears  before  the  latter. 
There  are  no  recorded  cases  of  two  attacks  occurring  in  the  same  indi- 
vidual, although  this  undoubtedly  happens.  The  following  case  is  of 
interest  as  showing  the  importance  of  recognizing  glandular  fever  and 
the  necessity  of  considering  it  in  cases  of  appendicitis  in  childhood. 

REPORT    OF    CASE    12 

History. — F.  J.,  a  boy,  aged  6,  with  a  previous  history  of  measles,  varicella, 
frequent  attacks  of  follicular  tonsillitis,  and  rhinitis;  adenoids  and  tonsils 
removed  Fel)ruary  21,  1911.     There  had  always  existed  a  general  slight  adenitis. 

He  was  first  seen  on  the  evening  of  April  18,  1911.  Two  days  previously  lie 
had  vomited,  after  which  he  had  felt  as  well  as  usual  until  the  afternoon  of  April 
18,  when  he  complained  of  pain  in  the  throat  and  in  the  lower  part  of  the 
abdomen. 

Physical  Examination. — Physical  examination  showed  an  irritable  child,  face 
highly  flushed,  temperature  103.  pulse  128,  respiration  28,  tongue  clean.  The 
throat  was  slightly  congested;  at  the  angles  of  the  jaw  on  both  sides  the  glands 
could  be  palpated  and  were  the  size  of  small  beans.  They  were  excessively  tender 
to  the  touch,  and  swallowing  was  very  painful. 

There  was  a  croupy  cough.  The  chest  was  negative;  no  cardiac  murmur.  The 
abdomen  was  soft,  with  slight  rigidity  of  the  right  rectus  muscle.  The  entire 
abdomen  below  the  umbilicus  was  tender,  more  marked,  however,  in  the  right 
iliac  region  at  ^IcBurney's  point.  Pain  was  increased  when  pressure  was  made 
here  and  the  extended  lower  extremity  was  flexed  at  the  thigh.  There  was  a 
verv   distinct   "Head   zone"  extending  from   the   umbilicus   to  the  anterior  spine 
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of  the  ilium  on  the  right  side;  none  on  the  left.  No  mass  could  be  felt;  liver  and 
spleen  not  palpable;  bowels  moved  as  usual. 

The  next  day  conditions  were  unchanged  except  that  the  tenderness  was  dis- 
tinctly at  the  appendix  and  the  "Head  zone"  was  somewhat  less  marked. 
A  prominent  surgeon  was  called  in  consultation ;  he  concurred  in  the  diagnosis  of 
an  acute  catarrhal  appendicitis  and  advised  delay  in  operating  until  what  was 
supposed  to  be  an  acute  inflammation  of  the  upper  air  pasages  had  subsided. 
The  glands  at  the  angle  of  the  jaw  at  this  time  were  very  little  larger  than  on 
the  previous  day.  On  April  21  the  gland  at  the  left  angle  was  the  size  of  a  hen's 
egg;  the  right  somewhat  smaller.  Along  the  posterior  border  of  sternomastoid 
muscle  there  was  a  chain  of  pea-sized  glands;  anteriorly  there  was  a  similar 
chain.  The  posterior  cervical,  submental,  supraclavicular,  axillary,  epitrochlear 
and  inguinal  nodes  were  about  the  same  size  and  readily  palpable.  On  the  pos- 
terior and  lateral  aspects  of  the  neck  was  the  network  of  small  glands  referred 
to  elsewhere.  All  were  tender,  especially  the  axillary  and  inguinal.  On  April 
22.  the  appendix  tenderness  and  '"Head  zone"  had  disappeared.  On  April  23 
all  the  abdominal  tenderness  had  disappeared.  On  April  25  the  gland  at  the  left 
angle  of  the  jaw  was  the  size  of  a  pigeon  egg,  the  right  only  one-half  the  previous 
size,  and  all  others  smaller,  none  tender.  The  cough  disappeared  shortly  after 
the  onset.  On  April  26  the  temperature  was  normal;  glands  receding  rapidly; 
patient  cheerful  and  happy. 

On  May  1  the  temperature  rose  again  suddenly  to  102  F.  The  gland  at  left 
angle  goose-egg,  the  right  pigeon-egg  size.  Opposite  the  right  lower  molars  was 
a  gland  the  size  of  a  marble;  others  as  in  first  attack;  only  slight  abdominal 
tenderness. 

On  the  third  and  fourth  the  patient  was  comfortable  nnd  happy.  On  the  fifth 
the  same  irritable  state,  abdomen  tense,  lips  swollen,  the  glands  under  the  angles 
enormous.  This  terminated  the  process;  from  this  time  forward  the  glands 
receded  rapidly,  and  at  the  end  of  two  weeks  had  returned  to  pea  size  at  the 
angles;  others  not  felt.  A  marked  pallor  and  lassitude  took  two  more  weeks 
to  disappear. 

In  Case  5,  tliere  were  marked  abdominal  tenderness  and  pain.  The  mesenteric 
glands,  owing  to  the  thinness  of  the  abdominal  wall,  were  readily  palpable  as 
bodies  the  size  of  almonds.     These  disappeared  as  the  symptoms  subsided. 

This  disease,  characterized  hv  fever,  prostration,  acute,  painful  swell- 
ing of  the  lymphatic  glands,  chiefly  those  of  the  neck,  running  a  charac- 
teristic course,  contagious  in  character,  often  occurring  in  epidemic  form, 
the  failure  to  recognize  which  may  lead  to  false  and  grave  prognosis,  is 
entitled  to  a  place  in  all  text-books  on  pediatrics  which  at  present  fail 
to  mention  it,  and  a  fuller  consideration  in  most  of  those  which  do. 

666  West  End  Avenue. 


AX   ADJUSTABLE    METABOLISM   BED    FOR    IXFANTS    AXD 
YOUNG    CKILDEEN 

B.  RAYMOND  HOOBLER,  M.D. 

NEW    YORK 

Many  forms  of  apparatus  have  been  devised  for  the  purpose  of  liokling 
infants  and  young  cliildren  in  positions  suitable  for  the  collection  of  urine 
and  feces  separately.  Every  investigator  who  has  attempted  to  place  a 
wriggling,  squinning.  kicking  bal)y  in  one  position  and  keej)  it  there  for 
any  length  of  time  knows  with  what  difficulty  it  is  accomplished.  Many 
an  enthusiastic  worker  has  spent  the  entire  morning  trying  to  corral  the 
subject  of  investigation  only  to  learn,  on  turning  his  liack.  the  truth  of 
Burns'  couplet. 

The   best   laid   scliemes  o'  mice   an'   men   gang  aft  a-gley. 

Indeed,  but  recently  the  originator  of  one  of  these  holding  devices 
for  strenuous  young  America  confessed  that  after  much  strapping  and 
adjusting  he  felt  sure  that  nothing  could  interfere  with  the  proper 
collection  of  material.  On  his  return  an  hour  later  imagine  his  chagrin 
and  surprise  to  find  that  the  youngster  had  escaped  his  leash  and  was 
calmly  seated  in  the  dish  prepared  for  feces  and  happily  puddling  in  the 
urine  container. 

Many  an  earnest  follower  of  Yoit  and  Rubner  has  well-nigh  lost  his 
enthusiasm  when  in  the  midst  of  a  carefully  planned  experiment  he  has 
received  a  hasty  message  that  an  accident  had  occurred  in  the  ward  and 
part  or  all  of  the  material  lost.  The  difficulties  lying  in  the  path  of  one 
doing  metabolism  work  are  many  and  any  devices  to  lessen  them  will 
tend  to  encourage  this  most  important  branch  of  pediatrics.  With  this 
purpose  in  view  I  desire  to  present  drawings  and  photographs  of  a  bed 
which  I  have  found  much  reduces  the  cares  attendant  on  the  proper 
collection  of  material  and  at  the  same  time  gives  to  the  subject  the 
maximum  of  comfort. 

The  drawings  are  suflficiently  clear  and  comprehensive  so  that  they 
require  no  extended  description. 

Figure  1  shows  the  various  positions  to  which  the  frame  may  be 
adjusted.  Note  that  the  bed  may  be  placed  in  any  position  from  hori- 
zontal to  upright ;  also  note  the  method  of  changing  the  length  of  frame 
to  suit  any  length  of  thigh.  The  full  line  drawing  shows  frame  adjusted 
for  the  smallest  infant,  while  the  dotted  lines  change  it  for  longer  thigh. 
(The  end  containing  the  flask  is  at  the  foot  of  the  bed.) 
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Figure  2  represents  the  piece  of  heavy  canvas  to  be  laced  to  the  frame, 
the  small  holes  about  the  border  being  eyelets  to  receive  the  shoe  or  corset 
laces.  The  large  opening  near  the  center  is  for  the  buttocks.  Should  the 
4-inch  hole  prove  too  large,  a  second  piece  of  canvas  with  a  smaller  open- 
ing may  be  made  and  pinned  to  the  regular  piece  of  canvas,  thus  making 
the  bed  adjustable  for  any  sized  buttocks. 


f.\ 


'i     \\ 


Fig.  1. — Outline  of  frame  of  metabolism  bed,  with  dimensions,  showing- 
positions  to  which  it  may  be  adjusted. 
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Fig.  2. — Diagram  of  canvas  covering  for  frame  of  metabolism  bed  as  described 
in  tlie  text. 


Figui'e  3  shows  pattern  to  be  made  of  canton  flannel  or  other  soft 
cloth  and  attached  with  safety  pins  to  the  canvas  shown  in  Figure  2.  The 
flannel  should  be  first  placed  over  the  canvas  in  such  a  way  as  to  bring 
the  round  hole  of  the  former  exactly  over  that  of  the  latter  and  then 
stretched  smoothly  and  pinned.  Since  the  flannel  ])iece  lies  next  the 
child  it  should  be  so  constructed  as  not  to  chafe.  The  infant  should  wear 
a  rather  close  fitting  shirt  with  long  sleeves.     No  other  garment  is  ncces- 
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Y\\i.  3." — l)ia;,'riuii  of  Ciuitdii  llaiiiu'l  or  otiior  soft  covering'  to  be  placed  over  the 
canvas  and  seiured  witli  safety  \ni\>.  as  descrilK'd  in  tlic  text.  'Iliis  comes  in 
contact  witii  the  child. 


Fig.   4. — Pliotogra|)h   of   child   on   the   frame. 
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sary.  Tlie  subject  is  then  placed  on  the  frame  with  the  buttocks  in 
correct  position.  The  side  bands  are  next  brought  up  over  the  abdomen 
and  either  tied  or  pinned,  beginning  at  the  lowest  one  and  continuing 
on  up  until  the  one  is  reached  which  fits  closest  under  the  arms.  If  the 
child's  body  is  long,  more  bands  are  used  while  if  but  an  infant,  tliree 
or  four  may  suffice.  After  arranging  the  side  bands  those  about  the 
shoulders  are  then  adjusted.  The  straps  are  brought  through  the  eyelets 
nearest  the  shoulders  and  crossed  over  the  chest  and  pinned  to  the  side 
bands.  If  the  subject  be  very  small  the  bands  are  brought  through  the 
very  lowest  eyelet,  whereas  in  an  older  child  they  are  carried  through  the 
upper  eyelets  as  shown  in  the  drawing  by  the  dotted  and  continuous  lines. 


Fig.  5. — Photograph  of  child  in  the  horizontal  position  on  the  frame,  showing 
the  position  of  the  receptacles  for  the  feces  and  urine. 

In  this  way  children  of  various  sizes  may  be  placed  on  the  frame.  The 
bed  which  the  author  used  holds  equally  well  any  sized  child  from  the 
new-born  to  one  of  5  years  or  more.  To  protect  the  flannel  at  the  place 
where  the  buttocks  rest  a  dress  shield  may  be  slipped  into  the  opening 
and  pinned  in  place. 

Figure  4  is  a  photograph  of  a  child  on  the  frame.  In  order  to  clearly 
show  details  of  the  mechanism  all  blankets  and  other  coverings  have  been 
removed.  When  regularly  in  the  ward  the  metabolism  bed  rests  in  a  crib 
and  is  so  covered  that  one  would  think  it  merely  a  regular  bed.  Xote 
the  position  of  the  child.     As  previously  shown  in  Figure  1.  it  can  be 
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placed  in  any  posture  from  the  liorizontal  to  the  upright.  This  photo- 
graph shows  the  sitting  position.  Note  the  shoulder  and  side  bands  in 
place.  Attention  is  called  to  the  perfect  freedom  of  arms  and  legs  and 
at  the  same  time  to  the  manner  of  lacing  the  canvas  to  the  frame.  The 
child  in  the  photograph  has  been  continuously  five  days  in  the  frame 
except  for  the  short  time  each  morning  it  was  taken  off  to  be  batlied. 
There  were  no  pressure  marks  on  the  body  and  it  was  the  universal 
opinion  of  the  nurses  that  it  was  as  happy  and  comfortable  on  the  frame 
during  the  entire  five  days  as  in  the  regular  ward  bed.  Furthermore, 
instead  of  being  an  additional  burden  to  the  nurses,  it  was  considerably 
less  care. 

The  child  was  kept  perfectly  warm  by  means  of  coverings  placed  over 
the  bed,  and  when  necessary,  by  hot  water  bags  at  the  feet  and  back,  the 
bag  being  slipped  between  the  canvas  and  flannel  or  placed  under  the 
canvas  and  held  in  position  by  a  pillow  or  folded  blanket. 

Figure  5  is  a  photograph  of  the  child  in  the  horizontal  position.  Xote 
the  position  of  the  buttocks  and  the  evaporating  dish  for  the  reception  of 
the  feces,  and  the  urine  flask.  In  the  case  of  diarrheal  stools,  which  are 
evacuated  with  force,  deep  enamel  bowls  should  be  used  for  the  collection 
of  the  feces.  These  bowls  are  adjusted  so  as  to  fit  tightly  about  the 
exposed  buttocks,  thus  insuring  perfect  collection  of  feces  even  when 
expelled  with  great  force.  The  frame  is  shown  in  proper  position  for 
noting  whether  collection  of  material  is  progressing  satisfactorily,  or  for 
the  exchange  of  receptacles  at  the  end  of  a  twenty-four-hour  period.  As 
soon  as  this  is  noted  the  foot  of  the  bed  is  placed  in  the  same  position 
as  in  Figure  4,  the  head-end  being  adjusted  to  a  sitting  or  reclining 
posture,  dependent  on  whether  it  be  play  or  sleep  time  for  the  child. 

SUMMARY 

Briefly  to  review  the  points  brought  out  in  the  preceding  description : 

1.  The  bed  is  adjustable  for  any  sized  child  from  new-born  to  one 
5  or  6  years  of  age. 

2.  It  is  adjustable  for  any  position  from  horizontal  to  upright,  which 
adds  materially  to  the  comfort  of  the  child  and  avoids  dangers  incident 
to  keeping  it  in  one  position  for  any  length  of  time. 

3.  The  child  is  so  fastened  to  the  frame  that  the  buttocks  remain  in 
the  same  position,  thus  insuring  complete  collection  of  material. 

4.  The  subject  may  be  kept  on  the  frame  continuously  for  long 
periods  without  showing  any  pressure  signs. 

5.  The  use  of  the  bed  does  not  require  additional  work  on  the  part 
of  the  already  overburdened  nurse,  but  on  the  contrary,  lightens  it. 
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6.  The  child  can  be  put  on  or  taken  off  the  bed  in  about  three 
minutes'  time. 

The  patterns  of  the  canvas  and  flannel  pieces  necessary  for  tbo  frame, 
together  with  the  measurements  of  the  wooden  parts,  have  been  placed 
in  the  hands  of  Mr.  Elwood  Eue,  a  responsible  cabinet  maker,  219  West 
Twenty-Ninth  Street,  New  York  City,  who  will  make  the  frame  as 
described  above  for  any  one  desiring  same. 

131  East  Sixty-Seventh  Street. 
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THE    WASSERMAXN   EEACTION   IN    SYPHILIS:    A  RESUMfi 
OF    CURRENT    LITERATURE 

W.  P.  LUCAS,  M.D. 

BOSTON 

Formerly  the  diagnosis  of  congenital  syphilis  was  entirely  dependent 
on  the  clinical  signs,  symptoms  and  the  history  which  the  mother  gave 
of  previous  stillbirths  or  miscarriages.  In  the  last  few  years  there  have 
been  discovered  three  very  important  methods  for  further  examination 
to  help  in  arriving  at  a  positive  diagnosis,  which  are  as  follows: 

I.  Microscopic  diagnosis,  which  is  based  on  the  presence  of  the  excit- 
ing agent  —  the  Treponema  pallidum. 

II.  The  serodiagnosis,  which  depends  on  the  Wassermann  reaction. 

III.  Inoculation  experiments,  i.  e.,  the  injection  of  monkeys  or  rabbits 
with  syphilitic  virus. 

The  clinical  diagnosis  has  been,  and  will  naturally  continue  to  be,  the 
most  important  of  all. 

I.     THE    MICROSCOPIC    DIAGNOSIS    OF    SYPHILIS 

The  proof  of  the  Treponema  pallidum  being  the  etiologic  factor  in  the 
production  of  syphilis  depends  on  the  following : 

1.  The  fact  tliat  the  Treponema  pallidum  has  never  been  found  in 
sound  tissue. 

2.  That  it  is  found  in  the  tissue  from 

a.  Various  forms  of  congenital  sj-philis. 
1).  Various  forms  of  acquired  syphilis. 

c.  Syphilis  produced  artificially  in  monkeys,  rabbits,  goats  and 

guinea-pigs. 

d.  The  isolation  of  the  Treponema  pallidum  in  pure  culture, 

completes  the  chain  of  evidence. 

I.  The  method  for  the  microscopic  determination  of  the  spirochetes. 
The  serum  from  a  primary  ulcer,  moist  papule  or  chancre  is  collected 
either  by  a  sterile  platinum  wire  or  spatula  or  by  a  sterile  glass  pipet. 

The  spirochetes  may  be  examined  living  or  dead. 
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TECHNIC 

For  the  detection  of  living  spirochetes  a  drop  of  the  serum  is  collected 
and  placed  on  a  clean  slide  with  a  clean  cover-glass  laid  over  It.  The 
dark  field  illumination  proves  a  much  better  wa}'  of  studjdng  the  living 
form  than  the  usual  microscopic  illumination.  It  presents  the  unstained 
specimen  in  a  manner  the  reverse  of  the  usual  way ;  i.  e.,  the  spirochetes 
appear  in  a  dark  field  as  bright,  shining,  twisted,  fine  threads. 

The  specimen  maj'^  be  dried  in  the  presence  of  the  staining  fluid,  best 
sterilized  Chinese  ink,  diluted  in  the  proportion  of  1  to  10  with  distilled 
water,  and  examined  with  the  oil  immersion.  The  spirochetes  stand  out 
very  clearly  from  the  rest  of  the  field,  which  takes  the  stain  of  the  ink 
leaving  the  spirochetes  as  white  threads. 

II.     THE    WASSERMANJSr    REACTION",    OR    THE    SERODIAGNOSIS    OF    SYPHILIS 

In  an  appendix  to  this  paper  will  be  found  a  definition  of  the  terms 
used  (and  their  synom-ms)  in  describing  the  "Wassermann  reaction.  The 
letters  in  parentheses  in  the  following  paragraphs  refer  to  paragraphs 
of  the  appendix.  The  method  depends  on  the  complement  (B)  uniting 
reaction  first  described  by  Bordet  and  Gengou  in  i.QOl.  In  1905  Wasser- 
mann applied  this  reaction  to  the  diagnosis  of  syphilis. 

The  reaction  depends  on  the  fact  that  serum  from  a  positive  syphilitic 
patient  contains  certain  reaction  bodies  or  antibodies  (F)  which,  in  the 
presence  of  a  known  antigen  (C)  from  the  liver  of  a  syphilitic  fetus 
combines  with  the  complement.  The  complement  being  bound  in  this 
first  step,  does  not  enter  into  combination  with  the  hemolytic  (A-F) 
system,  which  is  the  indicator  in  the  reaction,  and  therefore  hemolysis 
(E)  is  prevented,  or  inhibition  of  hemolysis  occurs,  giving  a  positive 
reaction.  If  the  serum  of  a  normal  person  is  brought  into  combination 
with  a  known  syphilitic  antigen,  derived  in  the  same  way  as  above,  there 
is  no  union  with  the  complement,  which  consequently  is  left  free  to  unite 
with  the  hemolytic  system,  the  indicator  again,  and  hemolysis  does  occur, 
giving  a  negative  reaction. 

Noguchi's^  butyric  acid  test  for  increase  of  globulin-content  in  the 
cerebrospinal  fluid  is  as  follows :  Two  parts  of  the  cerebrospinal  fluid  to 
be  examined  are  mixed  with  five  parts  of  a  10  per  cent,  butyric  acid 
solution  in  physiologic  salt  solution,  and  are  heated  over  a  flame  and 
boiled  for  a  brief  period.  One  part  of  a  normal  solution  of  NaOH  is 
then  added  quickly  to  the  heated  mixture,  and  the  whole  boiled  once  more 
for  a  few  seconds.  The  quantities  which  the  author  of  this  method  prefers 
are  0.1  to  0.2  c.c.  of  the  spinal  fluid,  0.5  to  1  c.c.  of  the  10  per  cent, 
butyric  acid  solution  and  0.1  c.c.  of  NaOH  solution.     It  is  necessary  to 


1.  Noguchi:   Serum  Diagnosis  of  Syphilis,  Ed.  2,  p.  156. 
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take  the  precaution  to  employ  for  this  test  only  cerebrospinal  fluid  entirely 
free  from  blood.  Freshly  drawn  cerebrospinal  fluid  is  also  necessary  for 
a  satisfactory  test.  The  presence  of  an  increased  content  of  protein  in  the 
cerebrospinal  fluid  is  indicated  by  the  appearance  of  a  granular  or  floc- 
cular  precipitate,  which  gradually  settles  to  the  bottom  of  the  tube, 
beneath  a  clear  supernatant  fluid.  The  velocity  and  intensity  of  the 
reaction  varies  according  to  the  quantity  of  the  protein  contained  in  a 
given  specimen.  The  granular  precipitate  appears  within  a  few  minutes 
in  a  specimen  containing  a  considerable  increase  in  protein,  while  one 
to  two  hours  may  be  required  to  obtain  a  distinct  reaction  in  specimens 
weaker  in  proteins. 

Normal  cerebrospinal  fluid  gives  with  the  butyric  acid  test  a  slight 
opalescence  and  sometimes  a  marked  turbidity,  but  the  granular  precipi- 
tate does  not  occur  at  all  or  occurs  only  after  several  hours  or  even  after 
tw^enty-four  hours. 

The  Nonne-Apelt  method  for  testing  globulin  in  cerebrospinal  fluid 
is  considered  by  the  German  workers  to  be  more  delicate,  and,  having 
the  necessary  testing  solutions,  it  is  easily  carried  out.    It  is  as  follows : 

1.  A  saturated  solution  of  ammonia  sulphuric  (Wurck,  Darmstadt), 
made  up  as  follows :  1.85  gm.  to  100  c.c.  of  distilled  water  is  boiled  in  an 
Erlenmeyer  flask  until  the  solution  no  longer  dissolves;  allow  this  to 
cool;  filter.  This  is  the  test  solution.  To  test  for  the  presence  of 
globulin  take  1  c.c.  of  the  test  solution  and  1  c.c.  of  fresh  cerebrospinal 
fluid.  Allow  this  mixture  to  stand  in  a  cold  place  for  three  minutes. 
Interpretation  of  this  globulin  reaction  is  positive  if,  after  three  minutes, 
clouding  or  opalescence  appears  in  the  mixture.  These  reactions  are 
found  frequently  in  syphilitic  and  parasyphilitie  cases  even  where  there 
is  no  disease  of  the  central  nervous  system,  though  of  course  they  are 
more  positive  in  cerebrospinal  syphilis  and  tabes  dorsalis  and  syphilitic 
dementias.  They  are,  however,  also  just  as  constantly  found  in  certain 
non-syphilitic  conditions  which  of  course  would  have  to  be  ruled  out 
before  a  positive  reaction  could  be  taken  to  indicate  syphilis.  They  are 
positive  in  all  inflammatory  conditions  of  the  meninges,  such  as  those 
caused  by  the  following  organisms :  Diplococcus  intracellularis,  pneumo- 
coccus,  influenza  bacillus,  tubercle  bacillus  and  the  virus  of  poliomyelitis ; 
also  during  acute  febrile  manifestations,  as  pneumonia,  typhoid,  septi- 
cemia, acute  anemias. 

The  reaction  simply  indicates  an  inflammatory  reaction  of  the 
meninges  and  therefore  has  nothing  of  a  specific  nature  in  its  results  as 
the  Wassermann  reaction  has. 

The  Wassermann  reaction  has  called  into  question  two  didactically 
accepted  laws: 
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1.  The  so-called  Colles  law,  according  to  which  the  mothers  of  syph- 
ilitic children  are  immune  against  syphilis;  that  is,  are  sound. 

2.  The  Profeta  law,  according  to  which  the  children  of  s  philitic 
mothers  are  immune  against  syphilis.  It  is  a  well-accepted  fact  that 
syphilitic  children  have  often  no  manifestation  or  external  symptoms  of 
lues ;  even  the  well-known  Hutchinson's  triad  is  comparatively  rare.  There 
is  often  onh^  a  simple  anemia  or  a  slight  nervous  condition. 

OPINIONS    ON    colles'    AND    PROFETA's    LAVV^S 

Muller  found  that  with  the  blood  of  wives  of  syphilitic  husbands, 
where  the  wife  had  repeated  abortions  and  premature  births,  the  results 
were  usually  negative  and  their  offspring  also  gave  negative  reactions. 

Knopfelmacher  and  Lehndroffer-  examined  thirty-two  apparently 
healthy  mothers  of  syphilitic  children  and  obtained  positive  reactions  in 
eighteen. 

Halberstadler,  Muller  and  Eeiclie  found  that  the  reaction  may  be 
negative  with  children  of  syphilitic  mothers  and  vice  versa,  while  Boas 
and  Thomsen  assert  that  the  reactions  can  develop  later  in  children 
whose  bloods  give  a  negative  reaction  at  the  time  of  birth.  They  all 
agree  that  the  negative  reaction  in  these  children  or  mothers  is  largely 
due  to  the  latency  of  the  disease,  but  is  not  a  sign  of  immunity  against 
the  disease.  Thus,  while  the  mothers  of  a  S)'philitic  infant  may  present 
no  sign  of  syphilis,  yet  the  examination  of  the  blood  of  the  mother  gives 
a  positive  reaction  in  at  least  half  the  number  of  cases  examined. 

The  study  of  congenital  syphilis  by  the  Wassermann  reaction  has 
added  much  valuable  information  to  our  didactic  knowledge  of  this 
condition.  Baish,^  in  an  extensive  study  of  140  mothers  who  had  miscar- 
riages 01  luetic  children,  has  elucidated  some  points  in  the  transmission 
of  syphilis.  Of  these,  twenty-four  mothers  gave  a  negative  reaction  and 
the  dead  fetuses  showed  no  spirochetes,  while  102  mothers  gave  a  positive 
reaction  and  gave  birth  to  fetuses  or  children  with  congenital  lues,  in 
whom  the  Treponema  pallidum  was -demonstrated.  Of  these  102  mothers, 
twenty-seven  had  evidence  of  syphilis,  while  seventy-two  were  free  from 
such  evidence.  With  these  women  the  positive  reaction  may  have  been 
due  either  to  a  latent  syphilis,  the  women  being  spirochete  carriers,  or 
the  complement  fixing  bodies  may  have  been  formed  in  the  fetuses  and 
have  filtered  through  the  placenta  into  the  maternal  circulation.  Baish 
found  Treponema  pallidum  not  only  in  the  placenta,  but  in  the  maternal 
portion  of  the  decidua,  so  he  concludes  that  the  mothers  were  actually 
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infected.  He  showed  that  the  intensity  of  the  reaction  in  the  mothers 
did  not  diminish  after  the  delivery  of  the  child,  as  would  be  expected 
were  the  antibodies  formed  in  the  child  and  filtered  through  the  placenta. 
At  times  the  blood  of  the  mother  and  the  child  gave  different  reactions; 
this  would  not  be  the  case  if  the  immune  bodies  filtered  through  the 
placenta.  ^ 

In  twelve  mothers  with  a  negative  reaction  the  fetus  and  placenta 
showed  spirochetes,,  a  finding  which  proves  that  they  may  be  present  with- 
out exciting  the  formation  of  the  complement-fixing"  bodies;  but  the 
evidence  of  spirochetes  in  the  placenta  of  all  the  positively  reacting  cases 
leads  Baish  to  the  conclusions  that  this  fixing  substance  is  always  depend- 
ent on  the  presence  of  spirochetes  somewhere  in  the  body. 

Swift  examined  fourteen  cases  of  congenital  lues;  twelve  of  these 
gave  a  positive  reaction.  The  two  negative  reactions  were  obtained  in 
women  who  had  undergone  years  of  mercurial  treatment.  In  ten  women 
who  had  borne  children  with  congenital  syphilis,  or  who  had  had  syphilitic 
miscarriages,  nine  gave  a  positive  reaction.  None  of  these  women  recalled 
any  evidences  of  syphilis  before  labor;  later  five  of  them  presented  tertiary 
manifestations;  four  remained  free  from  all  clinical  evidences  of  the 
disease,  but  only  one  of  these  four  gave  a  negative  reaction. 

I  examined  twenty  mothers  with  syphilitic  children  with  onlv  one 
negative  reaction,  and  ten  women  with  babies  in  whom  a  positive  cfinical 
diagnosis  could  not  be  accurately  made,  with  seven  positive  reactions. 
The  three  negative  cases  have  not  shown  any  more  definite  symptoms 
than  when  first  seen  and  their  babies  have  thrived  without  any  specific 
treatment.  Only  six  of  these  thirty  mothers  gave  any  history  of  specific 
lesions  or  had  any  evidence  of  lues  at  the  time  the  reactions  were  done. 
The  importance  of  the  reaction  in  wet-nurses  needs  especial  attention 
now  that  their  use  is  being  so  widely  acknowledged  in  difficult  feeding 
cases  or  in  cases  in  which  breast-feeding  is  desired  during  the  first  few 
months  of  life.  The  writer  has  done  reactions  in  twenty-six  cases  of  wet- 
nurses  with  three  positive  reactions.  All  three  of  these  cases  had  no  signs 
of  lues  from  their  previous  histories ;  all  were  primiparas  (mostly  illegHi- 
mate  births),  and  as  far  as  their  physical  examinations  went  were  appar- 
ently free  from  any  specific  taint  and  at  the  time  of  the  reaction  their 
children  were  all  normal. 

With  all  this  evidence  it  would  seem  that  the  period  of  immunity, 
defined  by  Colles'  law,  is  really  a  period  of  latent  syphilis,  as  shown  by 
reactions.  A  positive  reaction  in  a  high  percentage  of  sound  children 
from  clinically  syphilitic  mothers,  similarly  shows  that  their  immunity 
defined  by  Profeta's  law  is  only  latency.  It  is  well  known  that  many  of 
these  so-called  immune  mothers  and  children  later  present  evidence  of 
syphilis.     It  should  be  made  a  rule  to  treat  any  such  apparently  sound 
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mothers  or  children  who  give  a  positive  reaction  as  though  they  presented 
active  evidences  of  the  disease,  and  to  rule  out  any  wet-nurse  that  reacts 
positively  from  nursing  any  but  known  luetic  babies. 

Eavait,  Breton  and  Petit*  obtained  positive  reactions  in  30  to  40  per 
cent,  of  cases  of  epilepsy,  idiocy  and  imbecility. 

Verches  described  a  congenital  syphilis  of  the  lung  in  the  form  of  a 
white  pneumonia.  It  is  not  of  frequent  occurrence,  though  it  can  be 
recognized.    It  is  usually  fatal."* 

That  the  syphilitic  virus  often  attacks  with  unusual  severity  the  heart 
and  blood-vessels  is  only  lately  being  fully  appreciated.  The  arteries  of 
the  arch  of  Willis  are  most  often  attacked  of  the  small  arteries.  An 
acute  gummatous  endarteritis  of  some  of  the  large  arteries  in  the  brain 
as  well  as  of  the  aorta  are  now  positively  and  not  infrequently  recognized; 
obliterative  endarteritis  of  the  small  blood-vessels  of  the  brain,  and  espe- 
cially of  the  coronaries,  is  met  with.  Fibrous  myocarditis  with  anginal 
attacks  are  met  with  in  the  3'^oung.  Gumma  may  occur  in  the  heart  wall. 
It  is  estimated  that  from  20  to  80  per  cent,  of  aneurysms  are  due  to 
syphilitic  disease  of  the  blood-vessels.*' 

Sachs^  has  pointed  out  that  any  method  which  will  aid  in  differentiat- 
ing between  a  central  gliosis  and  a  specific  central  myelitis,  between  a 
malignant  brain  tumor  and  a  gumma,  should  be  most  welcome.  In  syph- 
ilitic conditions  of  the  bones  found  in  children,  such  as  periostitis,  gumma 
and  osteomyelitis,  the  test  has  proved  positive  more  often  than  in  any 
other  class  of  cases.  Swift^  examined  seventeen  such  cases  with  only  one 
negative  result  and  as  this  case  had  been  under  treatment  for  six  months 
with  but  little  effect,  lues  could  be  fairly  well  eliminated,  as  there  had 
been  little  or  no  effect  from  the  therapeutic  treatment. 

APPENDIX 

A.  Amlioceptor  (Noguchi,  ed.  2,  p.  179,  Glossary). — Introduced  by  Ehrlich;  is 
synonymous  with  Fixateur  of  Metchnikoff.  Substance  sensihilisatrice  of  Bordet, 
Preparator  of  Max  Gruber,  and  Copula  of  Prof.  Th.  Muller.  Amboceptor  is  one 
of  the  two  active  principles  necessary  to  cause  hemolysis,  bacteriolysis,  or  any 
other  cytolysis  caused  by  serum,  the  other  active  principle  being  complement. 
Amboceptor  retains  its  activity  after  the  serum  is  heated  to  from  55  to  56  C. 
for  thirty  minutes,  while  complement  is  destroyed  at  that  temperature.  Ambo- 
ceptor, as  well  as  complement,  is  present  in  the  coagulable  protein  fraction  of 
serum.    Amboceptor  may  be  present  in  any  normal  serum,  and  can  be  produced  in 
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the  seruni  of  an  animal  by  injecting  repeatedly  the  cell  for  which  it  has  no  ambo- 
ceptor. The  amboceptor  normally  present  is  called  natural  amboceptor  and  that 
which  is  produced  by  means  of  repeated  injections  of  foreign  cells  is  called  immune 
amboceptor.  The  amboceptor  capable  of  causing  hemolysis  (in  presence  of  comple- 
ment, of  course)  is  called  hemolytic  amboceptor,  while  that  which  is  capable  of 
dissolving  bacteria  is  called  bacteriolytic  amboceptor.  A  few  writers  use  the 
simple  terms  hemolysin  or  bacteriolysin  instead  of  hemolytic  or  bacteriolytic 
amboceptor.  Amboceptors  are  capable  of  producing  anli-amboceptors  when 
injected  into  a  susceptible  animal. 

B.  Complement  (Noguchi,  p.  181,  Glossary). — Introduced  by  Ehrlich;  is 
synonymous  with  Metchnikoff's  cytase  and  Bordet's  alexin.  By  the  term  comple- 
ment one  understands  one  of  the  two  active  principles  concerned  in  hemolysis, 
bacteriolysis,  and  other  instances  of  serum  cytolysis.  The  other  principle  is  called 
amboceptor,  which  is  incapable  of  causing  dissolution  of  cells  without  the  first; 
hence  the  term  complement  is  applied  to  it.  Complement  is  normally  present  in 
all  sera  freshly  drawn  from  the  body,  but  disappears  gradually  on  standing  or  is 
completely  destroyed  at  from  55  to  56  C.  in  about  thirty  minutes.  Complement 
of  one  species  is  not  identical  in  its  action  with  that  of  other  species. 

C.  Antigens  (Noguchi,  p.  180). — A  general  term  applied  to  a  group  of  sub- 
stances capable  of  producing  specific  antibodies  administered  once  or  repeatedly, 
usually  by  injection,  to  a  suitable  animal.  For  example,  bacteria,  blood  cor- 
puscles, and  certain  somatic  cells  are  antigens  because  they  produce  specific  anti- 
bodies called  amboceptors  and  agglutinins.  Blood  serum,  milk  or  bacterial 
extracts  are  also  antigens,  because  they  produce  antibodies.  On  the  other  hand, 
most  inorganic  or  organic  substances  with  definite  chemical  structure  are  not 
antigens,  because  their  introduction  is  not  followed  by  the  formation  of  antag- 
onistic substances  (antibodies)  in  the  body.  Repeated  administrations  of  various 
alkaloids  render  the  organism  gradually  more  resistant  to  their  effect,  but  do  not 
produce  antibodies;  hence  these  alkaloids  are  not  antigens.  Diphtheria  toxin, 
tetanus  toxin,  ricin,  abrin,  snake  venoms,  are  antigens  and  their  injections  are 
followed  by  specific  antitoxins,  as  is  well  known. 

D.  Complement  Deviation  (Noguchi,  p.  181) — .Sjmonymous  with  deflection; 
originates  from  a  German  term,  Ablenkung,  introduced  by  Neisser.  Complement 
deviation  is  identical  with  Komplementablenkung  of  the  Germans,  and  fixation  of 
alexin  of  the  French.  By  the  deviation  of  complement  one  understands  that 
complement  is  fixed  by  the  antigen-antibody  combination  and  is  made  unavailable 
for  a  second  set  of  antigen-antibody  combination  to  complete  a  reaction  in  which 
complement  is  essential.  This  second  set  may  be  a  hemolytic  or  a  bacteriolytic 
system. 

E.  Hemolysis  (Noguchi,  p.  182). — Dissolution  of  blood-corpuscles  by  various 
forces,  setting  the  hemoglobin  free  into  the  medium  in  which  the  corpuscles  are 
suspended.  Distilled  water,  freezing  and  thawing,  temperature  of  about  55  C.  for 
thirty  minutes,  etc.,  are  physical  agents  which  cause  hemolysis.  Acids,  alkalies, 
and  certain  salts  can  cause  hemolysis  in  proper  concentrations.  Of  these  chem- 
icals may  be  mentioned  most  organic  acids,  mineral  acids,  all  alkalies,  bile  salts, 
bichlorid  of  mercury,  soaps.  Of  biologic  origin  may  be  mentioned  certain  glyco- 
sides such  as  saponin,  solanin,  etc.,  certain  bacterial  cultures,  such  as  those  of 
staphylococcus,  vibrios,  megatherium,  tetanus  bacillus,  etc.;  certain  animal 
venoms  such  as  those  of  snakes,  bees,  spiders,  etc.  The  hemolytic  process  caused 
by  these  different  agents  is  different  according  to  the  nature  of  the  hemolytic 
forces,  but  they  attack  the  corpuscles  more  or  less  directly.  Hemolysis  by  serum 
is,  however,  somewhat  different  from  that  caused  by  the  various  forces  just  men- 
tioned. Thus,  hemolysis  by  fresh  alien  serum  is  caused  by  two  distinct  groups  of 
substances  both  contained  in  blood  serum.  One  is  called  complement  and  the 
other  amboceptor.  The  one  is  inactive  without  the  other.  Serum  hemolysis  forms 
the  basis  of  many  interesting  phenomena,  the  serum  diagnosis  of  syphilis  being 
one  of  these. 
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F.  Antibodies  (Noguchi,  p.  180). — A  general  term  applied  to  a  group  of 
reaction  products  arising  from  single  or  repeated  administrations  of  antigens  to 
a  suitable  animal.  Immune  body  is  a  synonym  of  antibody.  Among  antibodies 
we  may  enumerate  hemolytic  amboceptors,  bacteriolytic  amboceptovs,  other 
cytolytic  amboceptors,  precipitins,  agglutinins,  antitoxins,  antivenina,  antiricin, 
antiabrin,  etc.  Antibodies  possess  specific  affinity  for  the  antigens  which  are 
used  for  their  production.  Certain  antibodies  such  as  agglutinins,  amboceptors, 
antitoxins,  or  antihemolysins  may  be  normally  present  in  certain  sera  in  small 
amount.  A  group  of  antibodies  is  capable  of  producing  antibodies  when  injected 
into  another  animal,  thus  forming  anti-antibodies. 
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Ztschr.  f.  Kinderh.,  January,  1912. 
Large  Angiomas;  Two  Cases.     (Zur  Pathologic  der  Angiome.)     G.  E.  Konjetzny. 

Munchen.  med.  Wehnschr.,  Jan.  30,  1912. 
Symmetrical  Gangrene  in  Boy  of  3.      (Cas  trfes  grave  dc  maladie  de  Raynaud 
chez  un  enfant  de  trois  ans.)     G.  Variot  and  Morance. 
Bull,  de  la  Soc.  de  Pediat.,  January,   1912. 

METABOLISM   AND    NUTRITION 

Breast  Nursing  Propaganda.      (Poliklinische  Beobachtungen  aus  der  Stillpropa- 
gauda.)      E.  Mayerhofcr. 

Wicn.  klin.  Wehnschr.,  Feb.  15,  1912. 
Prevention  of  Infant  Mortality  by  Brcast-Feeding.     W.  H.  Davis. 

Boston  Med.  and  Surg.  Jour.,  Feb.   15,  1912. 
Card  for  Rapid  Calculation  of  Milk  Modifications.     J.  H.  Young. 

Boston  Med.  and  Surg.  Jour.,  March  7,  1912. 
Chemical  Composition  of  Human  Milk.     II.      (Die  chem'sche  Zusammensetzung 
der  Frauenmilch  auf  Grund  neuer  Analysen.)     E.  Schloss. 
Monatschr.  f.  Kinderh.,  1911,  x.  No.  10. 
Intoxication  from  Milk  and  Tolerance  for  Desiccated  Milk.     (Intoxication  par  le 
lait  liquide  et  tolerance  pour  le  lait  sec.)     M.  Nageotte-Wilbouchevitch. 
Bull,  de  la  Soc.  de  pgdiat.,  January,  1912. 
Preserved  Human  Milk  for  Infant  Feeding.     (Praktische  Erfolge  der  Ernahrung 
mit  konservierter  Frauenmilch. — Bericht  iiber    100   Falle.)      E.  Mayerhofer 
and  E.  Pribram. 

Ztschr.  f.  Kinderh.,  January,  1912. 
Rapid  and  Simple  Method  for  Calculating  Caloric  Value  of  Percentage  Mixtures. 
F.  Fraley. 

Arch.  Pediat.,  February,  1912. 
Silicic  Acid  in  Milk  Sterilized  in  Glass  Bottles.      (Der  Uebergang  von  Kiesel- 
saurc  in  die  Milch  beim  Stcrilisieren  in  Glasflaschen. )     H.  Schultz. 
Munchen.  med.  Wehnschr.,  Feb.  13,  1912. 
Comparative  Caloric  Value  of  Various  Foods  Used  in  Infancy  and  Early  Child- 
hood.    C.  B.  Farr. 

Arch.  Pediat.,  February,  1912. 
Nutrition  in  Infancy.     A.  P.  Grain. 

New  Orleans  Med.  and  Surg.  Jour.,  March,  1912. 
Underfed   School    Children.      (Hungernde  Kinder?)      M.   Pfaundler. 

Miinehen.  med.  Wehnschr.,  Jan.  30,  1912. 
Infantile  Scorbutus.     W.  Weston. 

Jour.  S.  Carolina  Med.  Assn.,  February,   1912. 
Action  of  Salts  on  Infant's  Organism.      (Die  Wirkung  der  Salze  auf  den  Saug- 
lingsorganismus  auf  Grund  fruherer  und  ncuerlicher  Untersuchungen. )      E. 
Schloss. 

Ztschr.  f.  Kinderh.,  January,  1912. 
Growth  and  Osmotic  Pressure  in  Young  Dogs.     II.    (Wachstum  und  osmotischer 
Druck  bei  jungen  Hunden.)     P.  Schultz. 
Ztschr.  f.  Kinderh.,  January,  1912. 
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Volume  and  Specific  Gravity  of  Living  Infants.     ( KOrpervolumen  und  spezifiscbes 
Gewicht  von  Siiuglingen.)      0.  Kastner.      (Kijrpervolum  und  Korperdichtebe- 
stimmung  am  lebenden  Siiugling. )     M.  Pfaundler. 
Ztschr.  f.  Kinderli.,  January,  1912. 

DISEASES    OF    THE    NEWLY-BORN 

Case   of    Spontaneous    Umbilical    Hemorrhage   in   Two-Weeks-Old    Baby.      H.    C. 
Dodge. 

Denver  Med.  Times  and  Utah  Med.  Jour.,  February,  1912. 
Hemorrhagic  Disease  of  Newborn.     S.  C.  Spencer. 
Mississippi  Med.  Month.,  February,  1912. 
Case  of  Congenital  Gangrene  of  Right   Fore-Arm,  with  Successful  Amputation, 
in  Infant  Five  Days  Old.     R.  Winslow. 
South.  Med.  Jour.,  February,  1912. 
Erysipelas  in  New-Born  Infant.    G.  T.  Welch. 

Jour.  Med.  Soc.  New  Jersey,  February,  1912. 
Mortality  of  the  Prematurely  Born  in  Relation  to  the  Causes  of  the  Premature 
Delivery.      (La  mortality  des  prC'matur^s  dans  ses  relations  avec  les  causes 
de  la  prematurity.)     Plauchu. 

Arch.  men.  d'obstet.  et  de  gyn^c,  January,  1912. 
Temperature  of   the  Prematurely   Born.      (Zur  Lehre  von  der  Temperatur   der 
Friihgeborenen.)      F.  Masay. 

Jahrb.  f.  Kinderh.,  February,  1912. 

ACUTE   INFECTIOUS   DISEASES 

Acute  Poliomyelitis  with  Unusual  Manifestations.     M.  Greenwald. 

NewVork  Med.  Jour.,  Feb.  17,  1912. 
Anterior  Poliomyelitis.    M.  B.  Hodskins. 

Vermont.  Med.  Month.,  February,  1912. 
Epidemic  Poliomyelitis  and   Its  Treatment.      (Den  Heine-Medin'ske  Sygdom  oc 
dens  Behandling.)     H.  C.  Sloman. 

Ugesk.  f.  Lffiger.,  Feb.  8,  1912. 
Experimental  Poliomyelitis.     F.  E.  Batten. 

Lancet,  London,  Feb.  17,  1912. 
Infantile  Paralysis.     F.  F.  Bowyer. 

Jour.  Med.  Soc.  New  Jersey,  February,  1912. 
Infantile  Paralysis,  or  Acute  Anterior  Poliomyelitis.     W.  D.  Hoskins. 

Jour.  Indiana  Med.  Assn.,  February,  1912. 
Poliomyelitis.    L.  B.  Russell. 

Illinois  Med.  Jour.,  February,  1912. 
Treatment  of  Infantile  Paralysis.    H.  J.  Bogardus. 

Jour.  Med.  Soc.  New  Jersey,  February,  1912. 
Study  of  Cerebrospinal  Fluid  and  Blood  in  Acute  Poliomyelitis.     G.  Draper  and 
F.  W.  Peabody. 

Am.  Jour.  Dis.  Child.,  March,   1912. 
Symptomatology  and  Diagnosis  of  Infantile  Paralysis.     C.  H.  Finke. 

Jour.  Med.  Soc.  New  Jersey,  February,  1912. 
Epidemic  Cerebrospinal  Meningitis.     H.  S.  Millar. 

Dublin  Jour.  Med.  Sc,  February,  1912. 
Epidemic  Cerebrospinal  Meningitis.     E.  M.  Dupaquier. 

New  Orleans  Med.  and  Surg.  Jour.,  March,  1912. 
Modern  View  of  Meningitis.     H.  M.  McClanahan. 

West  Med.  Rev.,  February,  1912. 
Pneumographic  Study  of  Respiratory  Irregularities  in  Meningitis.    L.  A.  Conner 
and  R.  G.  Stillman, 

Arch.  Int.  Med.,  February,  1912. 
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Present  Status  of  Treatment  of  Suppurative  Meningitis.      (Ueber  den  gegenwar- 
tigen  Stand  der  Therapie  der  eitrigen  Meningitis.)     F.  Henke. 
Med.  Klin.,  Feb.  25,  1912. 
Prophylaxis  of  Cerebrospinal  Meningitis,  with  Some  Observations  as  to  Carriers. 
Howard  D.  King. 

Jour.  Am.  Med.  Assn.,  Feb.  10,  1912,  p.  403. 
Treatment  of  Cerebrospinal  Meningitis.     (Contribution  k.  I'Stude  du  traitement  de 
la  meningite  cerebrospinale.)      Cantas  and  A.  Netter. 
Bull,  de  I'Acad.  de  med.,  Paris,  Jan.  30,  1912. 
Bacteriologic   Diagnosis  of   Diphtheria.      (Zur    bakteriologischen    Diagnose    der 
Diphtheric.)     Schopohl. 

Deutsch.  med.  Wchnschr.,  Feb.  22,  1912. 
Contribution  to  Passive  Immunization  in  Diphtheria  of  Upper  Respiratory  Organs. 
H.  L.  Wagner. 

Ann.  OtoL,  Rhin.  and  Laryng.,  December,  1911. 
Diagnosis  and  Treatment  of  Diphtheria.     J.  C.  Anderson. 

Texas  Jour.  Med.,  February,  1912. 
Diphtheroid  Bacilli  of  Penis;  Report  of  Two  Cases  of  Diphtheria  Following  Cir- 
cumcision.   J.  A.  Kolmer. 

Arch.  Pediat.,  February,  1912. 
Role    of    Animal  Experimentation    in    the    Discoveries   Leading  to    Our    Present 
Knowledge  of  the  Etiology,  Prevention  and  Cure  of  Diphtheria.    W.  H.  Park. 
Jour.  Am.  Med.  Assn.,  Feb.  17,  1912,  p.  453. 
Relation  of  Streptococci  to  Scarlet  Fever  With  Active  Immunization  by  Means 
of  Streptococcic  Bacterins.     J.  A.  Kolmer. 

Pennsylvania  Med.  Jour.,  February,  1912. 
Scarlet  Fever.     (Ueber  Scharlach.)     K.  Preisich. 

Jahrb.  f.  Kinderh.,  February,  1912. 
Streptococcus  Vaccines  in  Scarlet  Fever  Prophylaxis.       W.  H.  Watters. 

Jour.  Am.  Med.  Assn.,  Feb.  24,  1912,  p.  546. 
Study   of   Streptococcus   Antibodies  in   Scarlet   Fever  with   Special  Reference  to 
Complement  Fixation  Reactions.     J.  A.  Kolmer. 
Arch.  Int.  Med.,  February,   1912. 
Observations   on   Nervous    Manifestations    in   Rheumatism   of    Childhood.      F.   J. 
Poynton. 

Brit.  Jour.  Child.  Dis.,  February,  1912. 
Series  of  Manifestations  of  Acute  Rheumatism  in  Boy  of  Ten.     R.  B.  Ness. 

Brit.  Jour.  Child.  Dis.,  February,  1912. 
Ascending  Peritonitis  in  Little  Girls.      (Ueber  Peritonitis  purulenta  ascendens.) 
G.  Mertens. 

Miinchen.  med.  Wchnschr.,  Jan.  30,  1912. 
Cholera  Infantum.    M.  J.  Tanquary. 

Jour.  Kansas  Med.  Soc,  February,   1912. 
Convulsive  Tendencies  During  and  After  Encephalitis  in  Children.     W.  P.  Lucas 
and  E.  E.  Southard. 

Boston  Med.  and  Surg.  Jour.,  Feb.  29,  1912. 
Huntington's  Chorea.     L.  C.  Lewis. 

New  York  State  Jour.  Med.,  February,  1912. 
School  Closure  in  Measles.     A.  B.  Raffle. 

Lancet,  London,  Feb.  3,  1912. 
Malaria  in  Children.      (La  malaria  nell'infanzia.)      V.  Fusco. 

Gazz.  d.  osp.,  Feb.   18,  1912. 
Vitiligo  and  Chorea.     K.  Malinckrodt. 

Monatschr.  f.  Kinderh.,  1911,  x.  No.  10. 
Whooping-Cough.     (Zur  J^tiologie  und  Pathologic  des  Keuchhustens.)     E.  Dobeli. 
Cor.-Bl.  f.  schweiz.  Aerzte,  Feb.  1,  1912. 
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TUBERCULOSIS    AND    SYPHILIS 

Differential    Diagnosis   of   Congenital    Syphilis    and    Tuberculosis   of    Bones    and 
Joints.     C.  G.  Cumston. 

Arch.  Diagnosis,  January,  1912. 
Hydrocephalus  and   Syphilis.      (Hydrocephalus  und   Lues.)      W.   Knopfelmacher 
and  W.  Schwalbe. 

Ztschr.  f.   Kinderh.,   January,   1912. 
Inherited  Syphilis  of  the  Nervous  System.      (Quelques  faits  d'h6r6dosyphilis  du 
systfeme  nerveux. )      H.  Barbier  and  Gassier. 
Bull,  de  la  See.  de  p6diat.,  January,  1912. 
Localization  of  Svirocliceta  Pallida  in  the  Heart-Muscle  in  Congenital  Syphilis  in 
the  Absence  of  Histologic  Lesions  or  Spirochetes  Elsewhere  in  the  Body.     A, 
S.  Warthin. 

Jour,  Am.  Med.  Assn.,  March  9,  1912,  p.  G89. 
Parasyphilitic  Disease  in  Infancy.     R.  Koenigstein. 

Med.  Press  and  Cir.,  Jan.   17,  1912. 
Salvarsan  in  Treatment  of  Inherited  Syphilis  in  Infants.      (Klinische  Beobach- 
tungen  bei  der  Salvarsanbehandlung  syphilitischer  Siluglinge.)      C.  T.  Noeg- 
gerath. 

Jahrb.  f.  Kinderh.,  February,  1912. 
Syphilitic    Leptomeningitis    in    Infants.      (Zur    Kenntnis    der    luetischen    Lepto- 
Meningitis  beim  Siiugling. )      E.  Racli. 
Jahrb.  f.  Kinderh.,  February.  1912. 
The  Chest  Measure  and  Tuberculosis.      (Tour  de  poitrine  et  poitrinairees.)     H. 
Marcou. 

Arch.  gen.  de  med.,  January,  1912. 
Diagnosis  of  Thoracic  Gland  Tuberculosis  During  Childhood.     L.  C.  Ager. 

Arch.  Diagnosis,  January,  1912. 
Dispensary    Tuberculin    Treatment    of    Scrofula    and    Tuberculosis    in    Children. 
(Versuch  einer  polikliuischen  Tuberculinbehandlung  der  kindlichen  Skrofulose 
and  Tuberkulose.)      H.  Wittich. 

Jahrb.  f.  Kinderh.,  February,  1912. 
The  Early  Recognition  of  Tuberculosis  in  Childhood.     W.  C.  Hollopeter. 

Pediat.,  February,  1912. 
Intrathoracic  Tuberculosis  in  Infancy  and  Childhood,  Based  on  a  Study  of  125 
Cases.    L.  C.  Ager. 

Am.  Jour.  Obst.,  February,  1912. 
Prognosis  of  Tuberculosis  in  Infants.      (Prognose  der  Sauglingstuberkulose. )    H. 
Hahn. 

Monatschr.  f.  Kinderh.,  1911,  x.  No.  10. 
Tuberculin  Treatment  of  Latent  Tuberculosis  and  Incipient  Phthisis  in  Children. 
(Das   Endotin — Tuberculin,   purum — bei   latenter   Tuberkulose  und   Phthisis 
incipiens  im  Alter  von  10  Jahren  an.)     D.  Kurdjumoff. 
Beitr.  z.  Klin.  d.  Tuberk.,  1912,  xxii,  No.  1. 
Tuberculosis  in  Childhood  from  Clinical  Standpoint.    S.  G.  Wilson, 

New  Orleans  Med.  and  Surg.  Jour.,  February,  1912. 
Tuberculosis  of  the  Hilus  of  the  Lung  in  Children.      (Die  Hilustuberkulose  des 
Kindes  im  Rontgenbilde.)      E.  Sluka. 

Wien.  klin.  Wchnschr.,  Feb.  15,  1912. 
Tuberculosis  of  Mesenteric  Glands  in  Children:     Its  Nature  and  Treatment.     E. 
M.  Corner. 

Lancet,  London,  Feb.   17,  1912. 
Unfavorable  Experiences  with  Spengler's  I.  K.    IMethod  in  Ten  Cases  of  Tubercu- 
losis.    (Erfahrungen  mit  C.  Spengler's  I.  K.)      0.  Baer. 
Berlin,  klin.  Wchnschr.,  Jan.  29,   1912. 
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DIGESTIVE   SYSTEM 

Atrophy  of  Infants.     A.  Czerny. 

Am.  Jour.  Dis.  Child.,  March,  1912. 
Cases  of  Imperforate  Anus  and  Malformed  Rectum.     C.  P.  Farnsworth. 

Med.  Rec,  New  York,  March  9,  1912. 
Cause  and  Treatment  of  Summer  Diarrhea  in  Children.     A.  J.  Wood. 

Australian  Med.  Gaz.,  Dec.  30,  1911. 
Congenital  Idiopathic  Dilatation  of  Colon,  Hirschsprung's  Disease.     J.  F.  Critch- 
low. 

Northwest  Med.,  February,  1912. 
Dental  Hygiene  of  Childhood.     G.  Thomson. 

Med.  Press  and  Circ,  1912,  xciii,  183. 
Digestive  Disturbances  in  Infants  and  Their  Treatment.     (Die  Ernahrungsstorun- 
gen  im  Sauglingsalter  uud  deren  Behandlung.)      E.  Wieland. 

Cor.-Bl.  f.  schweiz.  Aerzte,  Feb.  10,  1912. 
Diverticulum  of  Meckel  Opening  into  the  Umbilicus.     (Persistance  du  diverticula 
de  Meckel  ouvert  a  I'ombilic.)     E.  Kirmisson. 

Bull,  de  I'acad.  de  med.,  Paris,  Feb.  20,  1912. 
Enterectomy  Under  Spinal  Anesthesia  for  Acute  Intestinal  Obstruction  in  Infant 
Twenty-Four  Hours  Old;  Survival  for  One  Month.     G.  E.  Waugh. 

Lancet,  London,  Feb.  17,  1912. 
Foreign  Bodies  in  Esophagus;   Two  Cases.      (Corps  gtranger  dans  L'oesophage. ) 
H.  Abrand. 

Bull,  de  la  Soc.  de  pediat.,  January,   1912. 
Gastrogenic  Diarrhea.     C.  D.  Aaron. 

Arch.  Diagnosis,  January,   1912. 
Intussusception.    J.  C.  King. 

South.   California  Prac,  February,   1912. 
A  Study  of  Children  with  Reference  to  Enteroptosis.     Richard  R.  Smith. 

Jour.  Am.  Med.  Assn.,  Feb.  10,   1912,  p.  385. 
Use  of  Intestinal  Antiseptics  in  Childhood.     A.  Hand. 

Arch.  Pediat.,   February,   1912. 
Use  of  a  Simple  Duodenal  Catheter  in  Diagnosis  and  Treatment  of  Certain  Cases 
of  Vomiting  in  Infants.     A.  F.  Hess. 

Am.  Jour.   Dis.   Child.,  March,   1912. 
Visible  Gastric  Peristalsis  in  Infants.    (Ueber   sichtbare  Magenperistaltik  beim 
Saugling.)     T.  Hoffa. 

Monatschr.  f.  Kinderh.,  1911,  x,  No.  10. 

RESPIRATORY    SYSTEM 

Bronchopneumonia  in  Infancy  and  Childhood.     L.  Fischer. 

Pediat.,  February,  1912. 
Case  of  Multiple  Foreign  Bodies  in  Smaller  Bronchi.     F.  E.  Hopkins. 

Ann.  Otol.,  Rhin.  and  Laryng.,  December,  1911. 
Disturbances  and  Findings  with  Tracheobronchial  Lymphadenitis  in  Young  Chil- 
dren.     (Caract&res  des  troubles  respiratoires  et  des  images   radioscopiques 
dans  I'ad^nopathie  trach^o-bronchique  de  la  premiere  enfance.)     L.  d'Oelsnitz. 

Rev.  mens.  d.  gyn^c,  d'obst.,  et  d.  pediat.,  January,  1912. 
Primary  Pneumonia  in  Childhood.     R.  Hutchison. 

Clinical  Journal,  1912  xxxix,  289. 
Removal  of  Foreign  Body  from  the  Right  Bronchus.     Frank  C.  Todd. 

Jour.  Am.  Med.  Assn.,  March  9,  1912,  p.  692. 
Tacks  and  Nails  in  the  Air-Passages;  Bronchoscopy.     E.  Fletcher  Ingals. 

Jour.  Am.  Med.  Assn.,  Feb.  17,  1912,  p.  467. 
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BLOOD    AND    CIRCULATORY    SYSTEM 

Arhythmia  in  Children.     (Om  arhytmi,  silskildt  hos  burn.)      R.  Friberger. 

Upsala   Liikaref.   Forh.,    1912,  xvii,   No.   3. 
Case  of  Patent  Ductus  Arteriosus  Botalli.     A.  G.  Sison. 

Bull.  Manila  Med.  Soc,   December,   1911. 
Diphtheritic  Changes  in  the  Heart  Muscle.     (Ueber  die  Veriinderungen  der  Herz- 
muskulatur  vor  alleni  des  Atrioventrikularbundels  bei  Diphtheric;   zugleich 
ein  Beitrag  zur  Frage  dor  Sclbstiindigkeit  des  BUndels.)     T.  Tanaka. 
Virchow's  Arch.   f.  path.  Anat.,  January,   1912. 
Embryonal  Cells  Behave  like  Cancer  Cells  in  Respect  to  Blood  from  the  Umbilicus 
and  Retroplacental  Serum.     (Verhalten  embryonaler  Zellen  gegeniiber  Nabel- 
blut  und  Retroplazentarserura.)      K.  Kraus,  K.  Ishivvara  and  J.  Winternitz. 
Deutsch.    med.    Wchnschr.,    Feb.    15,    1912. 
Normal  Human  Blood-Serum  Injections  in  Melena  Neonatorum  and  Other  Con- 
ditions.    J.  E.  Welch. 

Therap.  Gaz.,  February,  1912. 
Operative  Treatment  of  Adhesive  Pericarditis.     (Le  traitement  chirurgical  de  la 
m^diasHno-p^ricardite  adhesive.)      A.  Rives. 
Arch.  gen.  de  chir.,  January,  1912. 
Purulent  Pericarditis  in  Children.     (De  la  p6ricardite  purulente  chez  les  enfants; 
p6ricardite  traumatique.)     V.  Imervol. 
Arch.  m6d.  des  enf.,  February,   1912. 
Simulated  Ileus  and  Pneumococcus  Septicemia.     (Pseudo-occlusion  intestinale  et 
septicemic  a  pneumocoque.)     H.  Triboulet  and  S.  I.  De  Long. 
Bull,  de  la  Soc.  de  p6diat.,  January,  1912. 
Treatment  of  Melena  Neonatorum  by  Human  Blood  Serum.     W.  R.  Nicholson. 

Therap.  Gaz.,  February,  1912. 
Vasoconstricting  Substance  in  Infants'  Blood-Serum.      (Ueber  gefilssverengernde 
Substanzen  in  Siiuglingsblutserum.)      S.  SameLson. 
Ztschr.  f.  Kinderh.,  January,  1912. 
Venous  Hums  in  Children.     H.  R.  M.  Landis  and  I.  Kaufman. 
Arch.  Pediat.,  February,  1912. 

NERVOUS  SYSTEM 

Delirium  in  Children.   (Les  d^lires  che.v  les  enfants.)     J.  Comby. 

Arch.  m^d.  d.  enf.,  February,  1912. 
Lumbar  Puncture  in  Diagnosis  of  Disease  of  the  Brain  and  Spinal  Cord.     (Bedeu- 
tung  der  Lumbelpunktion  fiir  die  Diagnose  von  Gehirn-  und  Riickenmarks- 
krankheiten.)     Stertz. 

Med.  klin.,  Jan.  28,   1912. 
Prognosis  of  Epilepsy  in  Children.     (Zur  Prognose  der  Epilepsie  im  Kindesalter. ) 
J.  Zappert. 

Med.  Klin.,  Feb.  11,  1912. 
The    Spinal    Ganglia    in    Children.       (Die    Spinalganglien    im    Kindesalter.)      J. 
Zappert. 

Arb.  a.  d.  interacad.  Zentrallin.  f.  Hirnforschung,  1912,  xix,  No.  2. 

GENITO-URINARY    SYSTEM 

Acute  Scarlatinal  Nephritis  in  Children.     H.  B.  Cheffield. 
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THE     TONSILS     IN     CHILDHOOD* 

J.  GORDON  WILSON,  M.A.,  M.D. 

CHICAGO 

The  tonsils  have  attracted  many  investigators,  but  the  results  of  the 
investigations  are  unsatisfactory  and  often  contradictory.  Connected  by 
many  in  a  very  direct  way  with  local  disease  elsewhere  as  well  as  with 
systemic  disturbances,  it  is  especially  necessary  because  of  the  incomplete- 
ness of  our  knowledge  that  we  should  have  our  attention  directed  at  times 
to  their  functional  side  lest  we  rashly  assume  that  the  tonsils  are  to  be 
regarded  as  a  constant  menace  to  health.  It  will  therefore  not  be  out  of 
place  to  restrict  my  remarks  chiefly  to  the  relation  of  their  function,  so 
far  as  we  at  present  know  it,  to  disease,  and  along  these  lines  to  indicate 
the  general  principles  that  should  underlie  our  treatment,  rather  than  to 
specify  the  particular  treatment  adapted  to  any  special  variety  of  disease 
which  they  present. 

We  may  regard  disease  as  a  condition  of  disturbed  or  imperfect  func- 
tion or  of  the  results  of  disturbed  function.  The  day  is  past  when  pathol- 
ogy was  a  study  of  morbid  anatomy;  it  is  now  to  a  large  extent  a  study 
of  morbid  physiology.  Therefore,  to  observe  correctly  and  record  accu- 
rately the  signs  and  symptoms  of  the  disease  of  any  organ,  we  must 
necessarily  have  a  clear  picture  of  its  physiologic  function.  Failing  to  get 
such  a  picture,  we  must,  fall  back  on  such  anatomic  facts  as  bear  on  the 
function.  Since  disease,  though  local  in  its  outward  manifestations,  is 
systemic  in  its  effects,  we  again  require  to  fall  back  on  anatomy  and 
physiology  so  as  to  correlate  correctly  the  disturbance  of  function  with 
pathologic  and  bacteriologic  changes  produced  elsewhere.  Only  thus  can 
we  hope  to  gain  an  intelligent  grasp  of  ultimate  conditions. 

So  it  appears  to  me  that  in  approaching  the  subject  of  the  tonsil, 
shrouded  as  it  is  with  so  much  uncertainty,  it  would  be  well  to  emphasize 
such  points  in  its  anatomy  and  physiology  as  appear  important  for  the 
clinician  to  have  recalled,  and  especially  as  some  of  these  are  too  often 
overlooked  or  misinterpreted.  Many  of  our  errors  in  local  treatment  have 
resulted  from  failure  to  grasp  some  fundamental  fact  in  its  anatomy  or 
physiology.  Some  of  our  failures  can  be  traced  to  an  inability  to  correlate 
intelligently  the  relation  of  systemic  results  to  local  causes  or  local  results 
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to  systemic  causes.  It  will  be  especially  necessary  for  me  to  emphasize 
these  anatomic  and  physiologic  observations,  since  I  shall  present  to  you 
some  conclusions  which  I  have  been  forced  to  draw  from  them,  bearing  on 
tonsillar  disease  especially  relevant  to  the  pediatrician.  Further,  I  shall 
dwell  on  these  observations  since  I  believe  the  clearing  up  of  many  of  the 
enigmas  associated  with  the  pharyngeal  tract  necessitates  not  only  a  clear 
conception  of  the  present  state  of  our  knowledge,  but  a  cooperation  of 
pediatrician  with  laryngologist. 

The  ease  with  which  the  palatine  tonsil  is  observed  and  the  association 
which  it  has  in  the  minds  of  many  with  all  kinds  of  diseases,  lead  often 
to  a  self-satisfying  yet  inaccurate  diagnosis.  Forgetful  of  its  intimate 
relation  to  pathologic  processes  in  the  nose  and  nasopharynx,  and  of  its 
frequent  association  with  systemic  disturbances,  we  too  readily  diagnose 
as  a  primary  pathologic  condition  what  is  in  reality  a  secondary  pathologic 
result.  In  a  tonsillar  enlargement  we  often  erroneously  see  an  active 
pathologic  process  instead  of  a  h3-perfunctionating  organ. 

j\Iy  remarks  apply  particularly  to  the  palatine  tonsils,  usually  referred 
to  as  "the  tonsils,"  and  to  the  pharyngeal  tonsil  lying  in  the  nasopharynx, 
enlargements  of  which  we  loosely  speak  of  as  adenoids.  Anatomically  we 
possess  a  fairly  clear  picture  of  their  structure  and  a  fairly  accurate 
knowledge  of  their  phylogenetic  and  ontogenetic  history,  especially  of  the 
palatine  tonsils.  Physiologically  so  much  is  even  yet  obscure  that  in  the 
minds  of  many  this  lack  of  knowledge  is  taken  to  mean  that  we  must 
regard  the  tonsil  as  of  no  importance.  To  this  some  have  added  a  baneful 
association  with  all  kinds  of  diseases,  and  so  they  reach  that  ultranegative 
stage  in  which  the  tonsil  becomes  an  actual  menace  to  health.  Grad- 
uallv,  however,  evidence  is  accumulating  which  is  helping  to  a  clearer 
understanding. 

On  the  anatomic  side  the  facts  I  wish  briefly  to  emphasize  are : 
1.  The  palatine  tonsil  is  present  in  all  mammals,  with  one  or  two  note- 
worthy exceptions  in  rodents.  Thus  the  rat  and  guinea-pig  have  no 
tonsils.  I  can  confirm  the  opinion  of  other  investigators  in  regard  to  the 
rat,  that  not  only  are  no  tonsils  present,  but  there  is  no  sign  in  the  embryo 
of  any  tonsillar  anlage.  The  significance  of  their  absence  has  so  far  not 
been  explained.  From  a  comparative  study  it  would  appear  that  the 
size  of  the  tonsil  bears  no  relation  to  the  species,  but  apparently  has  rela- 
tion to  the  size  of  the  animal.^  The  anatomic  location  of  the  tonsil  is 
such  that  no  matter  how  it  be  concealed  by  folds  of  mucous  membrane,  it 
always  retains  a  communication  with  the  pharynx.  I  have  been  much 
impressed  with  this  fact  from  observations  made  in  my  laboratory  during 
the  past  winter,  especially  in  carnivora.  In  this  genus  the  tonsil  is  often 
so  protected  by  folds  as  to  be  invisible  from  the  mouth,  no  doubt  influ- 


1.  Poole,  C:  Thesis  for  M.A.  degree,  Northwestern  University,   1911. 
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enced  by  the  character  of  the  food  devoured.  But  there  always  exists  a 
channel  of  communication  with  the  pharynx,  Tliis  is  well  seen  in  the 
lion,  in  which  the  tonsil  lies  in  an  elliptical  sac  of  considerable  size  in  the 
lateral  pharyngeal  wall,  occupying  but  a  portion  of  one  side.  The  sac 
communicates  with  the  pharynx  by  a  relatively  small  opening,  and  is  so 
placed  that  during  certain  movements  of  the  phar}Tix  the  contents  can  be 
expelled  into  the  back  of  the  mouth.  Therefore,  comparative  anatomy 
suggests  in  tlie  varied  relations  wJiich  the  tonsil  bears  to  the  pharynx,  the 
necessity  of  a  direct  communication  between  the  tonsil  and  pharynx  along 
which  secretion  or  excretion  may  pass  from  the  tonsil  to  the  pharynx. 

2.  In  all  mammals  the  tonsil  does  not  develop  like  a  lymph-node  from 
a  plexus  of  preexisting  lymph-vessels  in  the  mesothelium.  It  develops  as 
an  ingrowth  of  endothelium  from  the  second  branchial  pouch,  and  later 
lymphoid  tissue  appears  in  the  mesothelium  around  these  ingrowing  buds. 
In  origin  it  comes  into  line  with  the  thymus  and  the  thyroid.  Therefore 
developmentally  the  tonsil  is  not  a  lymph-node. 

3.  When  we  examine  the  life  history  of  the  tonsil  we  find  that  it 
appears  early  in  embryonic  life  (fourth  month),  reaches  maturity  at  the 
end  of  the  first  year  of  infancy,  and  at  or  about  puberty  tends  to  diminish 
in  size.  In  the  adult  the  reticular  tissue  and  follicles  are  more  or  less 
atrophied.  From  these  facts  we  may  say  that  there  is  good  ground  for 
the  belief  that  the  physiologic  activity  of  the  tonsil  is  of  greatest  impor- 
tance in  early  life. 

On  the  physiologic  side  our  knowledge  of  the  tonsil  is  extremely 
meager.  We  know  that  in  its  deeper  tissue  we  have  lymph-nodules,  some 
with  germ  centers  showing  the  proliferation  of  lymphoc}i;es  which  pass 
either  internally  into  the  lymphatics  or  externally  into  the  crypts  of  the 
pharynx,  constituting  part  at  least  of  the  so-called  salivary  corpuscles. 
As  Stohr^  pointed  out,  the  exudation  of  leukocytes  is  physiologic  and  not 
inflammatory,  since  it  is  observed  in  healthy  children  and  at  the  end  of 
embryonic  life.  In  healthy  individuals  the  exuded  leukocytes  do  not 
succumb  at  once,  but  mix  with  the  alkaline  mouth  secretions,  and  accord- 
ing to  Grober,^  on  a  warm  stage  show  ameboid  movements.  But  what  is 
their  further  action?  Do  they  act  as  phagocytes  or  do  they  give  up 
enzymes  ?    Metchnikoff*  has  no  doubt  about  the  answer : 

The  tonsils  and  other  lymphoid  organs  are  traversed  by  an  enormous  number 
of  leukocytes  which  execute  a  kind  of  migration  toward  the  cavities  containing 
microorganisms.  It  is  evident  that  we  have  here  a  process  of  phagocytic  defense. 
When  we  remove  a  particle  of  mucus  from  the  surface  of  the  tonsils  of  a  person 


2.  Stohr:  Zur  Physiologie  der  Tonsillen,  Virchows  Arch.  f.  path.  Anat.,  1884, 
xcvii,  211;  Biol.  Centralbl.,  1882. 

3.  Grober:  Tonsillen  als  Eintrittspforten  fiir  Krankheitserreger,  Klin.  Jahrb., 
1905,  xiv,  Part  6. 

4.  !Metchnikoff:    Immunity    in    Infective    Diseases,    1905,    Cambridge    Univ. 
Press,  p.  415  and  428. 
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in  good  health  we  always  find  that  it  contains  leukocytes,  especially  microphages, 
filled  with  microorganisms  of  all  kinds. 

In  further  explanation  of  the  defensive  properties  he  ccminues: 

The  buccal  cavity  has  a  very  rich  microbial  flora.  It  is  astonishing  that  in 
spite  of  this  state  of  things,  wounds  in  the  mouth  heal  very  rapidly,  and  oper- 
ations on  the  buccal  cavity  done  with  insufficient  or  no  aseptic  precaution  do  not, 
in  the  great  majority  of  cases,  set  up  infective  complications  of  the  slightest 
importance.  It  is  often  asked  how  under  these  conditions  does  the  mouth  defend 
itself  against  the  vast  number  of  formidable  microorganisms?  Powerless  as  an 
antiseptic,  the  saliva  fulfils  an  important  function  in  ridding  the  mouth  of  micro- 
organisms in  a  mechanical  way,  cleansing  and  washing  them  away,  mechanically 
to  the  exterior,  more  frequently  into  the  stomach.  In  addition  to  the  direct 
mechanical  part  played  by  the  saliva,  it  performs  a  very  important  indirect 
function.  This  fluid  contains  microbial  products  and  diastases,  and  is  capable 
of  exciting  in  the  leukocytes  a  positive  ehemiotactic  activity.  The  influence  of 
the  saliva  on  the  afflux  of  the  leukocytes  must  be  regarded  as  an  act  important 
for  the  protection  of  the  buccal  cavity,  and  it  is  probably  due  to  this  attraction 
of  leukocytes  that  lesions  of  this  region  heal  so  quickly.  The  leukocytes  are  very 
numerous  in  the  glands  of  the  mouth  and  the  tonsils  always  supply  large  quan- 
tities of  them. 

Before  leaving  this  phase  of  the  subject  I  would  add  that  from  obser- 
vations recently  made  at  the  Wesley  Hospital  I  have  been  led  to  believe 
that  in  systemic  diseases  we  maj  have  this  e'^udate  verv  considerably 
modified,  and  according  to  Grober^  it  may  disappear  during  diseases  which 
accumulate  leukocytes  within  the  body. 

But  from  the  activity  of  the  tonsil  in  fetal  life,  as  shown  by  the  fact 
that  at  birth  the  crypts  and  tonsil  lymph-sinuses  are  found  to  contain 
lymphocytes,  it  would  appear  that  the  exudation  from  the  tonsil  cannot 
have  only  a  relation  to  bacterial  invasion  of  the  pharynx.  Its  greatest 
activit}'  being  during  developmental  life,  would  suggest  some  additional 
function.  From  our  knowledge  of  leukocytes,  and  with  the  experiments 
of  Kroeppe^  in  mind,  I  cannot  but  feel  that  we  have  in  the  tonsil  an 
organ  combating  some  constituent  of  metabolism  which  ma}'  appear  in 
the  lymph-channels  or  in  the  nasopharynx,  a  constituent  which  if  passed 
into  the  blood-stream  would  be  hurtful  to  the  individual.  Wlien  this 
product  of  metabolism  is  arrested  or  disappears  the  leukocyte  activity 
ceases  and  the  gland  is  converted  into  ordinary  connective  tissue,  the  germ 
center  to  be  the  last  to  go.  It  has  been  suggested  that  tonsillar  metabolic 
processes  are  connected  with  development  of  the  teeth.®  This  may  be  so ; 
but  let  us  not  forget  that  there  are  other  complex  processes  going  on  in  the 
upper  respiratory  and  alimentary  tracts  in  childliood.  Under  the  circum- 
stances it  would  be  well  to  wait  for  further  observations. 

From  the  above  anatomic  and  physiologic  data  I  have  drawn  the 
following;  conclusions : 


5.  Kroeppe:   See  Gulland,  Development  of  Lymphatic  Glands,  Jour,  of  Path, 
and  Bact.,  1894,  p.  476. 

6.  Wright:  Boston  Med.  and  Surg.  Jour.,  May  20,  1909. 
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1.  Since  comparative  anatomy  shows  that  in  all  cases  a  communi- 
cation with  the  phar3'nx  has  been  preserved,  it  would  appear  that  intimate 
relationship  with  the  pharynx  is  a  necessity  of  tonsillar  activity. 

2.  The  tonsillar  activity  is  to  be  regarded  as  most  active  during  devel- 
opmental life.  There  is  no  evidence  that  in  man  it  should  be  regarded 
as  a  recessive  organ." 

3.  The  tonsil  cannot  be  regarded  as  merely  a  lymphatic  node.  Though 
it  presents  microscopically  adenoid  tissue,  yet  its  developmental  history 
and  its  physiologic  activity  at  least  make  us  pause  before  drawing  such  a 
conclusion.  It  is  just  this  presumption  that  has  led  many  to  a  hasty  and 
unnecessary  enucleation.  The  statement  some  have  made  that  since  the 
tonsil  is  only  a  lymphatic  gland  its  activity  can  be  readily  replaced  by 
other  lymphatic  structures  is  of  very  doubtful  merit  even  so  far  as  lymph- 
nodes  are  concerned,  and  erroneous  so  far  as  the  tonsil  in  the  child  is 
concerned. 

4.  We  have  every  reason  to  believe  that- the  tonsil  plays  an  impfjrtant 
role  in  the  complex  changes  which  occur  at  the  upper  end  of  the  alimen- 
tary tract.  The  argument  that  no  one  has  seen  any  local  or  systemic 
deficiency  following  removal  of  tonsils  in  childhood  does  not  satisfy  me, 
since  we  have  not  sufficient  observations  based  on  complete  enucleations. 
Complete  enucleation  is  at  all  times  difficult,  as  one  can  see  on  examining 
the  deeper  anatomic  appearance  of  an  enlarged  tonsil.''  Further,  we  can- 
not know  what  damage  may  be  done  till  we  have  a  clearer  conception  of 
its  function.  Let  the  pediatrician  watch  judiciously  cases  of  tonsil 
removal  and  from  him  and  not  from  the  laryngologist  I  will  expect  to 
hear  before  long  of  some  observation  which  may  be  more  than  a  me^e 
coincidence  between  tonsillar  enucleation  and  systemic  effects.  Already 
we  have  a  few  suggested. 

As  an  outcome  of  these  anatomic  and  physiologic  considerations  I  have 
been  led  to  believe  that  in  the  child  we  are  dealing  with  an  organ  which 
functionally  differs  considerably  from  the  same  organ  in  the  adult.  I 
therefore  distinguish  in  the  life-history  of  the  tonsil  two  distinct  periods: 

(a)  Before  puberty  —  period  of  functional  activity. 

(&)  After  puberty  —  when  it  persists  chiefly  as  an  aggregate  of 
lymph-nodules  which  tend  to  atrophy. 

This  point  of  view  very  considerably  modifies  my  views  in  regard  to 
tonsillar  diseases  and  their  treatment.  In  the  child  it  should  be  conserva- 
tive, so  far  as  possible,  and  the  younger  the  child  the  more  conservative; 
in  adults  let  it  be  radical  whenever  necessary. 

AYhat  is  a  normal  tonsil  in  childhood? 

"When  we  turn  to  anatomic  authorities  for  assistance  in  answering  this 
question  we  are  met  with  great  difference  of  opinion.    Few  consider  the 


7.  Wilson,   J.    G. :    Some   Anatomic   and    Physiologic    Considerations   of   the 
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question  of  size  in  the  child  as  distinct  from  the  adult,  and  so  the  figures 
are  very  divergent.  As  a  fairly  reliable  basis  I  may  quote  from  Cunning- 
ham^ in  regard  to  the  size  of  the  normal  tonsil  in  early  life:  ler.^^th,  20-22 
mm.  (1  inch)  ;  breadth,  18-20  mm.  (three-fourths  inch)  ;  thickness, 
12-15  mm.  (one-half  inch).  These,  I  presume,  are  post-mortem  figures, 
though  he  does  not  say  so. 

Leaving  the  anatomist  and  coming  to  the  laryngologist,  the  best 
figures  I  know  of  are  given  by  Gleason^  with  regard  to  a  child  of  6 :  length, 
11/4  inches ;  breadth,  three-fifths  to  1  inch ;  thickness,  three-fifths  to  1  inch. 
Again  I  do  not  know  how  he  arrived  at  these  figures,  though  it  is  evident 
from  his  remarks  that  he  regards  the  tonsil  as  reaching  its  maximum  size 
about  that  age. 

Without  desiring  to  discuss  the  relative  value  of  these  figures  I  should 
like  to  point  out  the  following: 

1.  It  is  impossible  to  estimate  the  thickness  of  the  tonsil  at  any  post- 
mortem, especially  after  a  chronic  illness.  These  bodies  shrink  very  con- 
siderably during  the  last  stages  of  disease,  as  well  as  after  death,  as  a 
result  of  their  great  vascularity. 

2.  The  most  reliable  data  have  been  got  when  the  tonsil  has  been 
removed  immediately  after  sudden  death. 

I  am  not  aware  of  sufficient  figures  derived  during  life  from  young 
healthy  children  which  would  establish  a  normal.  My  observations  would 
agree  more  with  those  of  Gleason  than  with  those  of  Cunningham,  though 
if  Cunningham's  observations  were  post  mortem  and  Gleason's  observa- 
tions were  made  during  life  or  immediately  after  death  in  a  brief  illness, 
the  discrepancies  are  not  so  marked.  I  believe  that  in  a  child  the  healthy 
tonsil  projects  beyond  the  anterior  pillar  of  the  fauces;  that  at  the  age 
of  6  to  12  it  is  not  normal  to  find  it  concealed  behind  the  pillar.  Consid- 
erable variation  in  this  projection  is  consistent  with  health,  not  only  at 
different  periods  in  childhood,  but  even  in  a  child.  I  do  not  believe  that 
we  can  assign  to  a  body  so  vascular  and  so  responsive  in  childhood  a 
definite  depth  or  projection  beyond  the  pillars  below  or  beyond  which  it 
is  abnormal. 

We  pass  now  from  the  resume  of  anatomic  and  physiologic  data  to  an 
application  of  our  deduction  from  these  data  to  some  varieties  of  tonsillar 
disease.  All  are  agreed  that  if  the  tonsil  be  diseased  it  should  be  removed. 
To  this  I  would  add  that  if  so  responsive  a  body  appears  functionally 
inactive  and  a  probable  source  of  disease  its  treatment  or  removal  ought 
to  be  considered.  But  it  is  sometimes  not  so  simple  a  matter  to  recognize 
a  tonsil  which  demands  removal  because  of  disease.  It  is  not  so  easy  to 
say  whether  it  is  diseased  primarily  or  whether  its  pathologic  appearance 


8.  CTUiningham,  O.  T.:  Text-Book  of  Anatomy,  New  York,  1909,  p.  1036. 
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may  not  be  secondary  to  disease  elsewiiere,  either  in  its  immediate  neigh- 
borhood or  arising  from  systemic  causes.  In  children  it  may  be  necessary 
to  consider  whether  there  is  here  a  hyperfunctionating  or  liypofunctionat- 
ing  organ.  Many  large  tonsils  have  been  found  to  differ  little  if  at  all 
from  a  normal  tonsil.  Many  tonsils  macroscopically  small  and  innocent 
looking  have  been  found  microscopically  to  contain  numerous  foci  of 
infection. 

Ver}-  little  attention  has  been  paid  to  the  small  palatine  tonsils  in 
children.  As  an  outcome  of  my  anatomic  and  physiologic  beliefs,  and  as 
a  result  of  observations  in  the  clinic,  I  feel  that  we  ought  to  consider  these 
more  carefully  than  we  do  at  present.  In  the  present  status  of  medical 
practice  they  come  more  usually  under  the  observation  of  the  pediatrician 
than  of  the  laryngologist,  for  such  has  been  the  trend  of  our  teaching 
that  in  children  we  consider  only  such  to  be  locally  diseased  as  are 
enlarged  or  show  signs  of  recurring  inflammation.  Such  tonsils  appear 
in  children  as  small  pale  structures  often  concealed  behind  the  pillars 
of  the  fauces,  flabby  in  consistence  and  with  wide  mouthed  crypts,  often 
with  whitish  looking  epithelium  at  their  entrance.  Microscopically  I  have 
frequently  noted  hyaline  degeneration  and  minute  foci  of  inflam- 
mation within  the  tissue.  Sometimes  half  the  tonsil  is  atrophied  and  the 
other  half  shows  a  ragged  granulating  pharyngeal  surface  projecting 
beyond  the  pillars.  These  hypofunctionating  bodies  may  be  associated 
with  general  pharyngeal  attacks  of  a  more  or  less  acute  nature  in  which 
the  tonsil  appears  to  play  a  subordinate  role.  They  are  apt  to  be  associ- 
ated with  glandular  enlargement  in  the  cervical  region.  But  it  is  when 
we  regard  the  tonsil  less  in  its  local  than  in  its  systemic  potentialities 
that  we  will  have  our  attention  fixed  more  and  more  on  the  atrophic 
variety.  In  a  child  when  considering  the  tonsil  in  its  causal  relation  to 
systemic  disease  I  should  regard  with  much  more  suspicion  a  small  tonsil 
than  a  tonsil  remarkable  for  nothing  but  its  size.  I  have  removed  in  a 
child  of  8  such  a  tonsil  associated  with  mild  pharyngeal  attacks,  for  per- 
sistent slight  temperature  associated  with  recurring  rheumatic  attacks, 
and  with  satisfactory  results. 

The  enlarged  tonsil  so  frequent  in  early  life  may  show  great  variation 
in  size  consistent  with  a  healthy  organ.  A  large  tonsil  in  a  child  is  not 
necessarily  pathologic;  a  normal  tonsil  may  project  considerably  beyond 
the  pillars.  In  many  S3'stemic  diseases,  apart  from  any  local  affections, 
it  becomes  enlarged.  Mere  fluctuation  in  size  in  a  child  ought  not  to  be 
regarded  as  a  sign  of  disease  and  an  indication  for  enucleation.  Many 
children  are  constitutionally  subject  to  such  fluctuations  and  the  treat- 
ment is  general  more  than  local.  It  is  common  knowledge  that  in  systemic 
diseases  we  have  such  enlargements  and  few  of  us  are  now  disposed  to 
argue  that  this  enlargement  is  a  sign  of  focal  disease.  I  would  rather 
regard  it  as  an  indication  of  functional  activity.     We  cannot  judge  of 
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the  condition  of  a  tonsil  from  its  appearance  during  an  acute  attack,  for 
not  only  in  systemic  disease  but  in  disease  elsewhere  in  the  nasopharynx 
the  tonsil  may  become  secondarily  affected  and  may  be  only  man^'-^esting 
a  hyperfunctionating  activity.  It  is  so  easy  to  look  into  a  throat  and  find 
an  inflamed  area  with  enlarged  tonsils  and  arrive  at  a  too  hasty  conclusion 
in  regard  to  the  cause  of  the  illness. 

In  cliildren  many  of  the  symptoms  attributed  to  enlarged  tonsils,  such 
as  anemia,  buccal  respiration,  snoring,  suffocative  symptoms,  inframam- 
mary  depression  of  the  ribs,  ill-developed  thorax,  and  especially  eustachian 
deafness,  are  usually  due  to  concomitant  adenoids.  But  there  are  certain 
well-defined  symptoms  which  indicate  when  we  may  well  interfere.  In 
this  respect  I  cannot  do  better  than  give  the  following  excellent  sum- 
mation from  two  well-known  laryngologists  :^° 

Chronic  enlargement  of  the  tonsils  may  then  act  injuriously  in  three  different 
ways,  namely,  (a)  by  mechanically  obstructing  the  food  and  air  passages;  (&) 
by  maintaining  a  liability  to  frequent,  often  very  painful  attacks  of  inflammation 
within  the  glands  themselves  or  in  their  immediate  neighborhood,  and  by  the 
chronic  toxemia  from  the  contamination  of  the  blood  circulating  through  the 
tonsil,  causing  the  so-called  "poor  circulation"  or  lack  of  normally  active  tissue- 
metabolism  so  often  seen  in  patients  Avith  enlarged  tonsils;  (c)  by  forming  a 
perpetual  source  of  danger  from  infection  .by  various  microorganisms,  such  as 
those  of  diphtheria  or  tuberculosis   (page  169). 

I  have  quoted  this  paragraph  in  extenso,  though  as  my  previous 
remarks  indicated,  I  would  make  some  reservation  in  regard  to  the  last 
sentence.  In  enlarged  glands  I  have  never  found  tubercle  primarily 
present;  this,  however,  I  will  discuss  later.  It  is,  however,  a  daily  experi- 
ence that  such  tonsils  are  subject  to  repeated  attacks  of  inflammation  and 
so  may  be  legitimately  removed. 

In  discussing  the  relation  of  focal  disease  in  the  "tonsil  to  disease  mani- 
festing itself  elsevvhere,  it  may  be  asserted  that  there  is  sufficient  evidence 
to  lead  us  to  conclude  that  some  such  relationship  exists.  This  is  what 
we  would  expect  when  we  reflect  that  no  disease  is  absolutely  local  and 
many  react  deleteriously  on  a  distant  part  which  is  physically  weakened 
from  some  cause,  constitutional  or  otherwise. 

To  narrow  our  remarks  down  to  specific  example  we  may  refer  to  the 
relation  of  tonsillar  disease  to  arthritis  or  endocarditis.  As  I  have  said 
elsewhere,^^  there  is  sufficient  clinical  evidence  to  lead  us  to  believe  that 
a  focus  of  infection  anywhere  in  connection  with  serous  or  mucous  sur- 
faces may  result  in  arthritic  or  cardiac  affections,  and  that  the  removal 
of  such  a  focus  is  often  followed  by  the  amelioration  of  such  affections. 
Investigation  has  demonstrated  that  streptococci  derived  from  various 
sources  may  produce  arthritis  and  endocarditis  in  rabbits.  Further,  it 
would  appear  that  the  channel  of  introduction  is  of  minor  importance. 
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At  present  tlie  evidence  seems  to  be  to  suggest  the  association  of  various 
organisms  with  this  relationship  rather  than  a  special  microbe,  but  on  this 
point  I  would  refer  to  the  recent  work  of  D.  J.  Davis,^-  who  has  3u=tly 
qualified  himself  to  speak  with  authority. 

It  is  to  be  expected  that  we  should  find  such  examples  to  abound  in 
connection  with  chronic  focal  infections  in  the  nose,  mouth  and  pharynx, 
where  various  strains  of  streptococci  are  found  in  abundance.  It  must 
be  admitted  that  a  chronic  focal  infection  in  the  tonsil  may  bear  some 
causal  relation  to  arthritic  and  cardiac  affections.  But  the  frequency 
of  the  focal  infection  and  the  infrequency  of  a  concomitant  or  subsequent 
arthritic  affection  speak  against  the  relative  importance  of  such  a  seat  and 
suggest  that  some  other  factor  has  to  be  taken  into  account.  My  present 
attitude  in  regard  to  the  etiologic  relation  of  the  tonsil  to  endocarditis 
and  articular  rheumatism  may  be  summed  up  in  this,  that  if  the  tonsil  be 
subject  to  recurring  attacks  of  inflammation  it  is  not  alone  the  tonsil 
which  is  vulnerable.  It  makes  all  the  tissue  in  the  nasopharynx  more 
susceptible  to  infection.  We  thus  have  a  large  area  from  its  position 
exposed  to  microbial  attacks.  Thence  comes  the  initial  factor  in  the  chain 
which  may  lead  through  unknown  paths  to  distant  pathologic  processes 

Primary  tuberculous  disease  of  the  tonsil  is  rare;  disease  foci 
secondary  to  pulmonary  disease  is  not  uncommon,  the  general  belief  being 
that  there  has  been  infection  from  the  sputum.  It  is  interesting  here  to 
note  that  it  is  not  the  enlarged  hyperfunctionating  gland  that  usually 
becomes  primarily  tuberculous,  but  the  small  hypofunctionating  organ. 
Many  observers  liave  found  tubercle  bacilli  in  the  tonsil,  apart  from  actual 
disease,  but  the  finding  of  this  bacillus  in  the  tonsil  is  not  to  be  wondered 
at  and  is  not  indicative  of  disease,  for  they  may  get  there  through  its 
lymphatics  which  connect  with  the  nasopharyngeal  mucosa,  as  well  as 
by  in-wandering  from  the  pharynx.  When  we  consider  the  liability 
of  the  child  to  tuberculous  invasion,  and  the  anatomic  structure  and 
position  of  the  tonsil  exposing  it  to  infection  in  a  way  that  few  other 
organs  are  exposed,  then  add  to  this  the  continual  rupture  of  its  pharyn- 
geal walls  from  exudation  of  leukocytes,  the  wonder  is  not  that  tubercle 
bacilli  are  to  be  found,  but  that  primary  tuberculous  tonsils  arc  rare.  If 
the  soil  were  as  favorable  as  the  bacteria  are  common,  tuberculous  tonsils 
would  be  the  rule,  not  the  exception.  In  children  the  invasion  from  the 
nasopharA'nx  of  the  cervical  lymph-nodes  is  undoubted,  but  tuberculous 
disease  is  but  one  of  many  causes  of  enlarged  nodes,  and  the  tonsil  is  but 
one  of  many  sources.  AMien  the  tonsil  is  at  fault,  I  believe  it  is  more  often 
the  small  hypofunctionating  tonsil  which  is  to  be  found.  It  is  an  every- 
day experience  that  enlarged  cervical  lymph-nodes  are  often  associated 
with  tonsillar  disease  and  that  removal  of  this  focus  of  disease  frequently 
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causes  the  glands  to  reduce  in  size.  But  in  a  majority  of  cases  in  children 
to  make  the  diagnosis  that  these  glands  are  tuberculous  secondarily  to 
enlarged  tonsils  rests  on  insufficient  ground.  The  infrequency  o:^  primary 
tonsillar  tuberculous  disease,  the  rapid  growth  of  these  glands,  and 
their  rapid  disappearance  after  removal  of  the  tonsils  appear  to  me 
to  speak  against  their  tuberculous  nature.  Another  frequently  expressed 
statement  is  that  there  is  a  special  and  direct  connection  between  the 
tonsil  and  the  apex  of  the  lung  for  tuberculous  invasion.  This  appears 
to  me  to  be  disproved  on  anatomic  grounds,  for  no  such  direct  connection 
between  the  cervical  lymphatics  and  pulmonary  lymphatics  at  the  apex 
exists. 

Before  enlarged  chains  of  nodes  are  removed  from  the  neck  it  should 
be  regarded  as  imperative  that  the  nose,  nasopharynx  and  pharynx  be 
carefully  examined  to  ascertain  a  possible  source  from  which  these  nodes 
have  become  infected.  Sometimes  as  a  result  of  such  an  examination  the 
complete  surgical  removal  of  cervical  l}Tiiph-nodes  now  objected  to  on 
general  principles  would  become  unnecessary. 

In  conclusion  let  me  say  that  my  endeavor  has  been,  so  far  as  our 
knowledge  at  present  permits,  briefly  to  point  out  the  probable  function 
of  the  tonsil  to  metabolic  processes  and  to  diseases  in  the  upper  respiratory 
and  alimentary  tracts,  but  especially  at  their  junction  in  the  pharynx.  As 
knowledge  advances  there  is  constantly  impressed  on  us  the  important 
and  unexpected  relation  of  this  region  to  disease.  For  instance,  let  me 
refer  to  its  relation  to  cerebrospinal  meningitis  and  poliomyelitis.  We 
shall  err  if  we  forget  that  the  essential  resisting  power  of  this  tract  to 
infection  lies  in  its  tissue  cells.  Further,  we  shall  add  to  this  error  if 
we  concentrate  our  attention  too  much  on  leukocyte  invasion  or  exudation 
to  explain  initial  protection.  Whenever  from  unhygienic  surroundings 
or  mode  of  life,  it  may  be  also  from  constitutional  weakness,  the  tracts 
are  exposed  to  influences  which  lower  their  vitality,  the  tonsils  suffer  for 
them  and  with  them.  When  the  mucous  surfaces,  particularly  absorbent 
in  the  child,  are  exposed  to  irritation,  the  tonsil  again  suffers  for  and  with 
them.  To  me  the  tonsil  in  a  child  protects  these  tracts,  especially  where 
the  two  come  together  in  the  nasopharynx,  and  is  associated  directly  with 
their  well-being.  If  this  be  so,  I  am  called  on  to  do  everything  to  protect 
these  bodies  during  the  period  of  functional  activity.  Further,  I  am 
called  on  to  remove  them  when  I  am  convinced  that  on  account  of  disease 
or  loss  of  function  they  are  not  only  a  source  of  infection  but  are  having 
an  injurious  effect  on  the  structures  around. 

104  South  Michigan  Boulevard. 
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The  present  comparative  stud}*  of  throat  and  milk  streptococci  was 
undertaken  with  the  object  of  establishing  a  method  for  distinguishing 
between  organisms  isolated  from  these  two  sources.  Much  confusion  has 
existed  as  to  the  relationships  within  this  genus.  The  introduction  of  the 
bioraetric  study  of  the  streptococci  according  to  their  reaction  in  various 
carbohydrate  mediums  by  Gordon  (1904-1905)  and  the  subsequent  exten- 
sion of  the  study  by  Houston  (1905-1906)  seemed  to  give  a  method  of 
solving  this  obscure  problem.  The  English  results  have  been  obtained 
by  the  use  of  litmus  added  to  the  mediums  and  the  reactions  recorded  as 
positive  or  negative  according  to  the  color  of  the  litmus,  without  titration. 
If  the  mediums  were  not  neutral  at  the  start,  it  is  obvious  that  they  must 
have  classified  many  organisms  as  fermentors  which  have  only  very  slight 
fermentative  properties  and  really  belong  to  the  non-fermenting  group. 
"Winslow  has  pointed  out  that  "they  include  a  much  greater  percentage  of 
positive  records  than  the  American  ones." 

Table    1. — Pebcentage   of    Cultures    Giving    iloRE   than    1.1  Per    Cent. 

Acid  at  37  C. 

Fermented.  Per  cent.  Per  cent. 
Throat  Cultures.                 Milk  Cultures. 

Dextrose  only    22.2  6.3 

Dextrose  and  lactose 20.4  38.0 

Dextrose,  lactose  and  saccharose  33.1  57.7 

Table   2. — Percentage   of   Cultutres   Giving   More   than   0.5    Pee   Cent. 

Acid    at    20    C. 

Fermented.  Per  cent.  Per  cent. 

Throat  Cultures.  Milk  Cultures. 

No  fermentation   50.0  0 

Dextrose  only    40.0  32.5 

Dextrose    and    lactose 1.8  31.0 

Dextrose,  lactose  and  saccharose  0  31.0 

TVinslow  introduced  the  method  of  titrating  the  cultures  with  phenol- 
phthalein  as  an  indicator,  and  at  present  this  procedure  seems  to  give 
a  substantial  basis  for  fixing  the  relationships  within  this  group. 

We  examined  seventy  pure  strains  of  streptococci  isolated  from  fresh 
specimens  in  our  laboratory.     Cultures  taken  from  sore,  inflamed,  or 
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otherwise  unusual  throats  have  been  grouped  as  "abnormal."  The  small 
number  of  cultures  used  renders  our  generalizations  more  or  less  tentative, 
and  it  is  our  intention  to  substantiate  the  work,  using  larger  nimbers. 
Quantitative  acid  production  was  studied  in  six  carboh3-drate  mediums: 
dextrose,  maltose,  lactose,  saccharose,  rafEnose  and  mannite.  Two  tubes 
of  a  1  per  cent,  carbohydrate  broth  were  inoculated^  at  the  same  time,  one 
tube  being  placed  at  20  C.  and  the  other  at  37  C.  for  seventy-two  hours. 
Five  c.c.  were  then  drawn  otf  with  a  pipet,  diluted  with  45  c.c.  of  distilled 
water  and  titrated  against  twentieth  normal  sodium  hydroxid,  using 
phenolphthalein  as  an  indicator.     Blank  tubes  were  incubated  with  the 


Dextrose  dt  2.0^.1 


'^  AcidiTy. 


Chart  1. — Showing    percentage    of    acidity    and    streptococci    from    abnormal 
throats,  normal  throats  and  milk  cultured  in  dextrose  at  20  C. 

inoculated  tubes  and  these  were  titrated  at  the  same  time.  The  difference 
between  the  blanks  and  the  cultures  was  recorded  as  the  amount  of  acid 
produced.  We  have  omitted  the  maltose  results  in  classifications  tables, 
as  the  figures  follow  the  lactose  figures  fairly  closely.  With  the  sugars 
that  are  fermented  at  all  at  37  C,  the  first  reaction  mode  was  found  to 
fall  at  or  be^-ond  1.2  per  cent,  acidity  expressed  as  normal  acid,  and  we 
have  used  this  as  the  dividing  point  between  a  positive  and  a  negative 
reaction. 


1.  The  inoculations  were  made  by  transfering  two  standard  loops  full  of  the 
growth  found  in  the  water  of  condensation  on  North's  gelatin  agar  medium. 
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Lactose  at  07" Q. 


Percent  oi  Acid  Fortved 
Chart  2. — Showing  percentage  of  streptococci  and  acidity  from  normal  and 
abnormal  throats  and  milk  cultured  in  lactose  at  20  and  37  C. 
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On  this  basis,  all  but  four  cultures  fermented  one  or  more  of  the 
mediums  used.  It  was  found  that  83  per  cent,  of  these  might  be  placed 
in  three  groups  according  to  their  fermenting  capacity. 

When  incubated  at  30  C.  the  first  reaction  mode  falls  at  0.5  per  cent, 
acidity  and  on  this  basis  the  milk  cultures  fall  into  the  same  general 
groups  as  noted  above,  but  the  throat  streptococci  show  50  per  cent,  not 
fermenting  at  all,  and  40  per  cent,  fermenting  dextrose  only. 

It  will  be  noted  that  the  carbohydrates  were  attacked  progressively 
in  the  order  of  the  complexity  of  the  molecular  structure,  the  single  sugar 

6d 


^Saccharo^p  at  ZO'  C 


4- 


s. 


Percent  Acid  Formed. 


Chart  3. — Showing  percentage  of  acidity   and  streptococci   from  normal   and 
abnormal  throats  and  milk  cultured  in  saccharose  at  20  C. 


being  most  easily  fermented,  then  the  disaccharids,  the  trisaccharid  and 
the  alcohol  being  too  complex  to  be  used  except  by  a  very  few  cultures.  It 
is  seldom  that  a  strain  reacts  with  a  sugar  lower  in  the  scale  of  fermenta- 
bility  while  failing  to  attack  all  the  simpler,  more  available  ones,  as  is 
shown  from  a  study  of  the  tables  at  the  end  of  this  paper.  Andrews  and 
Horder  suggested  this  grade  of  availability  in  1906,  referring  to  the  phe- 
nomenon as  "a  set  of  gymnastic  exercises  in  chemical  decomposition." 
The  colon  group  shows  a  similar  metabolic  relationship  toward  the  carbo- 
hydrates but  with  them  the  size  rather  than  the  structure  of  the  molecule 
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seems  to  be  the  controlling  factor.  Howe  (1911)  has  aptly  called  this 
order  of  availability  the  "metabolic  gradient."  It  suggests  a  very  impor- 
tant advance  in  the  bipmetric  method. 

A  consideration  of  the  reactions  in  the  individual  sugars  brings  out 
the  following  facts : 

Dextrose:  The  normal  throat  strains  seem  to  show  the  greatest  fer- 
mentative properties,  their  mode  coming  at  6.0  per  cent,  acid  when  grown 
at  37  C.  The  milk  cultures  show  a  very  specific  reaction,  all  falling  into 
a  group  giving  from  3.5  per  cent,  to  5.5  per  cent.  acid.     Reference  to 


Table  3. 


-Streptococci  Isolated  from  Normal  Throats 
Percentage  of  Acid  Formed  in  - 


Dextrose. 

Lactose. 

Maltose. 

Saccl 

larose 

Raffinose. 

Mannite. 

o 
.2 

■r. 

Long  or  Short 
Chain  Form 

Reac- 
tion 

37        20 
C.        C. 

37        20 
1   C.    1  C. 

1 

37       20 
1  C.       C. 

37 
C. 

20 
C. 

37 
C. 

20 
C. 

37       20 
C.       C. 

1 

2 
3 

4 
5 
6 
7 
8 
9 
15 
16 
17 
18 
19 
20 
21 
22 
24 
25 
26 
27 
28 
29 
32 
33 
34 
35 
36 
38 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 


Short 

Long 

Long    , 

Short 

Short 

Short 

Short 

Long 

Short 

Short 

Short 

Sliort 

Long 

Long 

Short 

Short 

Short 

Short 

Short 

Short 

Short 

Short 

Short 

Short 

Short 

Short 

Sliort 

Short 

Long 

Short 


G  + 
G  + 
G-f- 
G  + 
G-f 
G-f 
G  + 
G  + 
G-+- 
G:r 
G  — 
G~ 
G  + 
G  + 
G  + 
G-f 
G  + 
G  + 
G  + 
G  + 
G  + 
G  + 
G  + 
G-+- 
G  + 
G^: 
G  + 
G  + 

G  + 
G  — 


Short 
Short 
Short 
Long 
Short 


Short     I   G  + 


G 

G  + 
G  + 
G  + 
G  + 


Short    I  G  -f 

Long    I   ^  + 

Lone    I   G  ijz 

Long    I   G  i:: 

Short     I   G-f- 

Lon?    I   G  + 


7.3 
3.3 
3.8 
6.1 
6.5 
5.0 
3.G 
4.3 
5.7 
4.2 
.8 
4.2 
3.1 
2.7 
4.5 
6.0 
5.9 
6.0 
6.0 
6.2 
6.3 
6.0 
5.8 
4.5 
5.1 
2.0 
4.8 
3.8 
4.0 
3.8 
1.5 
5.4 

5.8 

0 

4.6 

6.0 

5.4 

3.8 

3.5 

1.1 

1.7 


3.5 

1.9 

2.4 

1.8 

1.3 

2.1 

1.1 

1.7 

1.7 

2.6 

.9 

2.2 

1.8 

1.2 

3.8 

3.4 

3.0 

.5 

1.6 

1.4 

.3 

.2 

2.4 

0 

0 

.1 

.3 

.2 

.0 

.1 

0 

0 

0 
0 

.5 
0 
0 
—.3 
0 
0 
0 


.3 
3.7 
4.6 
6.1 
2.0 
5.4 
4.1 
— .1 
—.5 
0 

.3 
4.3 
3.7 
3.4 


.1 

4.1 

2.2 

2.5 

3.0 

0 

1.5 

.5 

.2 
2.5 

.6 
1.7 
3.3 
3.1 
0 

2.4 

.6 
1.2 
2.6 
0 

1.6 
0 
.1 


.1 

0 
0 
0 
0 
0 
0 
0 
0 

2.2 
.2 
0 
0 

n 

0 

6 
.1 

0 
0 
0 

.1 

0 
0 

a 


3.0 

.1 

1.1 

0 

1 

0 

.9 

0 

1.8 

.1 

.2 

.1 

.1 

1.6 

.1 

2.6 

0 

— .1 

— .1 

0 

2.7 

.2 

2.1 

0 

.3 

0 

0 

.9 

0 

1.6 

0 

0 

0 

0 

1.-7 

0 

.1 

1.4 

.1 

0 

.2 

.6 

.1 

.8 

0 

.3 

0 

0 

1.5 

1.1 

1.1 

1.3 

1.3 

0 

.2 

1.9 

.1 

1.1 

0 

0 

1.6 

.4 

.1 

0 

— .1 

.2 

.1 

a 

.2 

—.3 

0 

0 

0 

0 

1.7 

0 

.1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

— .1 
1.4 
1.2 

0 
0  ' 

0 

.9 

.1 

0 

0 

.1 

0 

0 

.8 

.5 

.2 

0 

2.9 

2 

— .1 

0 

1.0 

0 

.1 

2.9 

.3 

0 

.2 

.1 

0 

0 

2.5 

.1 

2.1 

0 

.1 

0 

0 

2.8 

0 

1.4 

0 

— .1 

.1 

.1 

3.2 

0 

.9 

.1 

0 

1.4 

0 

1.5 

.8 

1.1 

0 

0 

.5 

.2 

.9 

0 

.1 

.3 

0 

.5 

0 

0 

0 

.4 

0 

0 

2.5 

2.2 

3.5 

.1 

.2 

.1 

0 

.6 

0 

.1 

0 

.2 

.1 

.2 

1.3 

.2 

1.1 

1.1 

0 

.1 

0 

0 

0 

1.5 

0 

0 

0 

0 

2.9 

0 

2.0 

.2 

.1 

0 

0 

.9 

0 

0 

0 

0 
0 

2.3 

.2 

2.6 

0 

.4 

0 

0 

.7 

.3 

0 

0 

.8 

0 

0 

1.5 

0 

2.4 

0 

1.1 

0 

0 

2.5 

.2 

1.9 

0 

.1 

0 

a 

1.2 

0 

.2 

.1 

0 

0 

0     1 

1.5 

0 

1.1 

.1 

.2 

0 

0     1 

2.1 

0 

.4 

0 

.6 

0 

0     1 

.4 

0 

.8 

0 

.1 

0 

0     1 

0 

0 

.4 

1   0 

•1 

0 

0     1 

292 


A2IERICAN    JOURNAL    OF    DISEASES    OF    CHILDREN 


Chart  1  shows  the  20  degree  results  plotted.  Onh-  about  10  per  cent,  of 
the  throat  strains  give  over  2.5  per  cent,  acid,  while  all  of  the  milk 
cultures  give  a  higher  percentage  than  this. 

Lactose:  We  find  here  a  fairly  even  distribution  of  the  throat  strains 
at  37  C,  while  the  milk  streptococci  all  give  high  acidity.  At  20  C. 
lactose  proves  much  more  available  for  the  milk  than  for  the  throat 
cultures,  as  is  clearly  shown  in  Chart  2. 


Table  4. — Stbeptococci   Isolated  from   "Abnormal"   Throats 
Percentasre  of  Acid  Formed  in 


Dextrose. 

Lactose. 

Maltose. 

Saccharose. 

Raffinose. 

Mannite. 

E 

Long  or  Short 
Chain  Form 

Reac- 
tion 

1 
37       20 
C.       C. 

1 
37    1    20 

C.2|  C. 

1 

37        20 
C.        C. 

37       20    1 

C-  1   C.    j 

1 
37     1   20 
C.    1   C. 

1 

37        20 
C.    1     C. 

69 
30 
31 
37 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 


Long 
Long 
Short 
Long 
Short 
Long 
Long 
Long 
Short 
Short 
Short 
Long 
Short 
Short 
Long 


G  + 

5.5 

1.2 

0 

0 

1.8 

.4 

1.9 

1.3 

1.4 

0 

1 

0 

G  + 

6.2 

0 

4.7 

0 

2.1 

1.7 

.2 

0 

0 

G  + 

5.2 

2.2 

.3 

.3 

2.0 

1.4 

2.0 

1.8 

.1 

.2 

.1 

G  + 

2.3 

.6 

.1 

00 

0 

.1 

0 

0 

0 

G  + 

4.3 

1.7 

0 

.1 

0 

G  — 

3.3 

1.9 

2.7 

2.4 

1.7 

.8 

0 

0 

.2 

0 

.3 

G=p 

1.5 

.1 

1.4 

.1 

1.8 

.8 

.9 

.1 

.4 

.1 

2 

Gr^ 

1.5 

.3 

1.5 

0 

.8 

0 

2.0 

0 

.3 

0 

.2 

G  + 

3.1 

0 

2.9 

0 

2.8 

0 

2.8 

0 

0 

0 

.1 

Grp 

1.8 

.1 

1.8 

0 

1.9 

.2 

1.7 

0' 

1.5 

0 

0 

G  + 

3.2 

0 

3.5 

0 

2.8 

0 

3.1 

0 

0 

0 

0 

Ct  + 

1.6 

.1 

1.6 

.1 

1.7 

0 

1.0 

0 

.3 

0 

0 

G  + 

1.9 

.3 

1.9 

0 

2.1 

.9 

.2 

0 

1.7 

.1 

.2 

G  + 

3.4 

0 

3.2 

0 

2.8 

.8 

0 

0 

1.5 

0 

0 

G  + 

1.5 

0 

1.7 

0 

.1 

0 

.3 

0 

.1 

10 

11 

12 
13 

14 
23 
39 
40 
41 
42 
56 
67 
70 
71 
72 
73 


Table  5. — Streptococci  Isolated   from  Milk 

Percentage  of  Acid  Formed  in 

Dextrose.       Lactose.       Maltose.     Saccharose.  Raffinose. 


Long 

Long 

Long 

Long 

Long 

Long 

Long 

Long 

Long 

Long 

Long 

Short 

Long 

Long 

Long 

Long 


Mannite. 


d 
o 

Lonsr  or  Short 

Reac- 

37 

20 

37     1    20 

37 

1 
1    20 

37 

20 

37 

20 

1 
37 

20 

c. 

Chain  Form 

tion 

C. 

C. 

1    C.  2|C. 

C. 

1    ^• 

C. 

C. 

C. 

C. 

C. 

C. 

rjo 

1 

I 

G  + 

4.1 

3.4 

4.0 

0 

1.6 

0.2 

2.0 

1.1 

1.6 

0 

.4 

G  + 

4.1 

4.0 

.4 

0 

2.0 

1.0 

1.0 

.4 

.2 

0 

0 

G  + 

4.4 

3.9 

4.1 

1.5 

2.3 

1.1 

2.3 

2.1 

.1 

0 

.1 

G  + 

3.2 

3.9 

4.2 

4.2 

1.3 

.5 

2.1 

2.1 

0 

2 

.1 

G  + 

4.3 

3.8 

4.5 

.3 

2.1 

1.1 

1.8 

2.0 

0 

2 

.1 

G  + 

4.0 

5.8 

2.2 

2.4 

1.9 

1.9 

a 

0 

— .1 

0 

0 

G  + 

5.4 

4.8 

2.6 

2.6 

l.G 

1.0 

0 

0 

0 

.1 

0 

G  + 

5.2 

4.1 

2.5 

2.5 

1.7 

1.4 

.1 

.1 

0 

0 

0 

G-f 

4.5 

2.8 

2.3 

1.2 

2.0 

1.0 

.7 

2.0 

0 

2 

0 

G  + 

4.9 

2.9 

2.4 

.3 

2.2 

.8 

1.6 

1.9 

.1 

.1 

0 

G  — 

3.2 

2.4 

2.5 

2.2 

1.5 

0 

0 

.1 

0 

0 

0 

G  + 

1.2 

1.2 

2.6 

2.6 

.7 

1.7 

.1 

.1 

0 

G  — 

4.6 

1.2 

4.5 

.4 

2.3 

1.2 

2.1 

.3 

0 

0 

0 

G  + 

4.5 

4.0 

4.2 

.5 

2.0 

1.0 

2.0 

2.0 

0 

0 

0      1 

G^ 

4.2 

3.5 

4.3 

.5 

2.4 

1.0 

2.1 

2.0 

.1 

2 

0     1 

G  — 

4.8 

3.6 

4.4 

0 

2.2 

1.3 

2.2 

1.9 

.1 

.1 

0 
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Maltose:  The  throat  cultures  sliow  a  distinct  reaction  mode,  falling 
between  1.0  and  1.5  per  cent,  acid.  As  in  the  case  of  lactose,  the  strepto- 
cocci from  milk  are  most  adaptable  as  regards  their  temperature  relations. 

Saccharose:  In  this  sugar  the  milk  cultures  readily  produce  2  per  cent, 
acid  at  20  C,  while  the  throat  strains  seldom  give  more  than  0.5  per  cent. 
Eeference  to  Chart  3  shows  strikingl}-  this  distinction.  No  other  features 
worthy  of  particular  note  are  brought  out  by  the  37  degree  reactions. 

Raffinose:  This  trisaccharid  was  rarely  fermented  and  when  a  reaction 
was  present  it  was  very  feeble  as  shown  by  reference  to  the  tables. 

Mannite:  Only  a  single  culture  was  capable  of  producing  as  much 
as  0.4  per  cent,  acid  with  the  alcohol  mannite.  It  is  obviously  of  little 
diagnostic  value  with  throat  or  milk  streptococci. 

The  results  from  the  cultures  isolated  from  "abnormal"  throats 
showed  no  essential  differences  from  the  normal  throat  streptococci. 

No  clue  to  the  relationship  of  the  forms  studied  was  obtained  from 
either  morphologic  or  staining  characteristics. 

CONCLUSIOXS 

Our  work  leads  us  to  make  the  following  tentative  conclusions : 

1.  Streptococci  from  the  human  throat  and  from  fresh  milk  very 
generally  ferment  one  or  more  of  the  sugars,  dextrose,  lactose,  maltose 
and  saccharose,  attacking  them  most  readily  in  the  order  named.  They  do 
not  generally  ferment  raffinose  or  mannite. 

2.  The  streptococci  of  the  sore  throat  and  the  normal  throat  show  no 
cultural  differentiation  in  relation  to  the  carbohydrates  used.  Virulence 
tests  might  have  separated  the  two  groups. 

3.  The  throat  streptococci  do  not  readily  ferment  at  20  C.  any  of 
the  sugars  used,  while  the  milk  organisms  attack  the  same  sugars  and  to 
the  same  extent  at  this  temperature  as  at  37  C.  This  is,  perhaps,  the 
most  valuable  differential  feature  between  chained  cocci  from  these  two 
sources. 
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THE  EFFECT  OF  COLD  FEESH  AIR  ON  THE  BLOOD- 
PEESSUEE  IN  PNEUMONIA  OF  CHILDREN* 

JOHN  HOWLAND,  M.D.  and  B.  RAYMOND  HOOBLER,  M.D. 

ST.    LOUIS  NEW  YOKK 

It  is  the  general  impression  of  those  who  have  treated  children  with 
pneumonia  out  of  doors,  or  in  cold  rooms  with  good  ventilation,  that,  in 
addition  to  the  increased  qniet  of  the  patients  and  their  greater  tendency 
to  sleep,  the  circulatory  system  is  not  so  profoundly  affected  and  stimula- 
tion is  less  frequently  required.  Any  positive  evidence  in  regard  to  these 
impressions  has  been,  however,  so  far  as  we  are  aware,  lacking. 

In  a  study  of  the  effects  of  various  circulatory  stimulants  it  was  found 
that  a  child  of  5  years  with  a  febrile  pneumonia  who  received  a  subcuta- 
neous injection  of  1  grain  of  camphor  immediately  after  being  brought 
in  from  a  balcony  in  winter,  suffered  no  rise  in  blood-pressure  such  as 
would  be  expected  from  the  camphor,  but  on  the  contrary  a  decided  fall 
and  this  fall  continued  for  an  hour.  As  a  result  of  this  experience  it  was 
decided  to  test  the  effect  of  cold  fresh  air  on  the  blood-pressure  of  children 
with  pneumonia  and  of  those  convalescing  from  the  disease. 

The  determination  of  the  blood-pressure  of  children  under  2  years 
of  age  by  any  method  involving  palpation  of  the  radial  artery  is  so 
unsatisfactor}'  that  the  results  are  usually  almost  worthless.  The  children 
are  likely  to  be  so  much  disturbed  as  to  make  the  value  of  any  reading 
uncertain,  the  arteries  are  difficult  to  palpate  especially  if  the  pressure 
is  low  and  the  usual  cuff  is  altogether  too  large.  Our  results  were  obtained 
with  a  Faught  spliygmomanometer  which  gives  very  accurate  but,  we 
believe,  somewhat  higher  readings  than  other  instruments  of  the  same 
general  type.  It  allows  the  point  of  obliteration  of  the  radial  pulse  to 
be  determined  with  great  accuracy.  This  was  found  to  be  more  reliable 
than  the  point  of  return  of  the  pulse.  The  reading  was  always  repeated. 
A  special  cuff  narrower  than  those  usually  employed  was  used.  This  was 
rendered  necessary  by  the  size  of  many  of  the  children.  The  personal 
element  always  enters  somewhat  into  the  use  of  instruments  of  the 
Riva-Rocci  type  but  with  the  method  which  we  have  employed  the  vari- 
ations due  to  different  observers  were  very  slight ;  in  all  cases,  however, 
the  pressures  of  each  child  were  read  by  the  same  person.  No  determi- 
nations were  made  unless  the  child  was  absolutely  quiet  and  unaffected 
by  the  manipulation.    The  influence  of  excitement  and  muscular  exertion 


*From  the  Childr^i's  Service  of  the  First  Medical  Division,  Bellevue  Hospital, 
New  York. 
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may,  therefore,  be  eliminated.     The  readings  reported  are  those  of  the 
systolic  pressure. 

There  is  even  more  uncertainty  as  to  the  average  blood-pressure  of 
normal  children  at  the  various  ages  than  as  to  the  average  pressure  of 
normal  adults,  and  for  very  obvious  reasons.  Taking  the  observations 
of  Wolfcnsohn-Kriss,^  Kaupe,-  Beretta^  and  Oppenheimer  and  Bauch- 
witz,*  we  may  consider  that  the  averages  are  fairly  well  represented  by 
the  following  figures: 


Age,  Blood-Pressure, 

Years  mm. 

1/12-1  75-80 

1-3  80-85 

3-5  85-90 


Age,  Blood-Pressure, 

Years  mm. 

5-8     90-95 

8-10   95-100 

10-12   100-105 
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Chart  1. — F.  K.,  aged  8  years.  Severe  lobar  pneumonia  and  beginning 
empyema.  Operation  two  weeks  later.  Recovery.  Each  square  represents  five 
minutes. 

Chart  2. — A.  M.,  aged  25  months.  Mild  bronchopneumonia.  Temperature 
never  above  102.5  F.   (39.2  C).    Eecovery.     Each  square  represents  five  minutes. 

As  already  stated,  we  believe  that  the  Faught  instrument  in  the  hands 
of  those  accustomed  to  its  use  gives  readings  as  a  rule  from  5  to  10  mm. 
higher  than  most  instruments  of  the  Eiva-Eocci  type  and  that  averages 
with  this  instrument  would  probably  be  a  little  higher  than  the  figures 


1.  Wolfensohn-Kriss:   Archiv.  f.  Kinderh.,   1910,  liii,  332. 

2.  Kaupe:  Monatschr.  f.  Kinderh.,  1910,  257. 

3.  Beretta:  Quoted  by  Oppenheimer. 

4.  Oppenheimer  and  Bauchwitz:     Arch.  f.  Kinderh.,  1905,  xlii,  415. 
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given.  There  are,  however,  marked  exceptions  to  these  averages,  chiefly 
on  the  high  side,  and  it  is  not  unusual  to  find  the  blood-pressure  of  a 
child  10  or  15  mm.  of  mercury  higher  than  that  of  other  children  of  the 
same  age  and  development.  These  factors,  however,  do  not  influence 
the  value  of  the  variations  which  are  brought  about  by  the  influence  of 
cold  fresh  air,  as  it  is  the  relative  and  not  the  absolute  pressure  that  is 
of  interest. 

Studies  of  the  blood-pressure  in  pneumonia  have  not  allowed  the 
formulation  of  any  definite  rules  in  regard  to  its  behavior.     The  gi-eat 
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Chart  3. — F.  F.,  aged  5  years.     Prolonged  extensive  bronchopneumonia.     Died 
March  25.     Each  square  represents  five  minutes. 


majority  of  observations  have  been  made  on  adults,  and  irregularly,  only 
one  or  two  in  the  course  of  a  day,  with  a  great  variety  of  instruments, 
and  very  seldom  have  control  readings  been  made  when  convalescence  has 
been  completed.     It  is  believed  by  Cook  and  Briggs,^   Tnimpp"  and 


5.  Cook  and  Briggs:  Johns  Hopkins  Hospital  Keports:  1903,  xi,  451. 

6.  Trumpp:   Jahrb.  f.  Kinderh.,   1906,  Ixiii,  43. 
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Chart  4. — M.  B.,  age  J  2  years.  Prolonged  severe  bronchopneumonia.  In 
hospital  from  Nov.  10,  1910,  to  Jan.  10,  1911,  Taken  home  against  advice.  Each 
square  represents  two  hours. 
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Chart  5. — R.   F.,  aged  6  years.     Moderately  severe  lobar  pneumonia,  defer- 
vescing  by  lysis  on  March  18.     Each  square  represents  one-half  hour. 

Chart  6. — T.  P.,  aged  2^/4  years.     Sharp  attack  of  bronchopneumonia.     Tem- 
perature normal  on  April  12.     Each  square  represents  six  hours. 

Chart  7. — C.  M.,  aged  4  years.     Bronchopneumonia  with  very  irregular  tem- 
perature.   Defervescence  by  lysis  on  April  10.    Each  square  represents  two  hours. 
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Muggia'^  that  there  is  an  increase  in  the  blood-pressure,  especially  of 
children,  unless  the  patients  are  in  collapse.  Kaufmann  and  de  Bar}^,^ 
Eongier,®  Carter,^*'  Durand-A'iel,^^  Ambard  and  Beaujour/^  Ekgren,^^ 
Kiilbs^*  and  Gilbert  and  Castaigne^^  believe  that  the  pressure  is  in  general 
lowered  and  that  it  may  diminish  markedly  and  suddenly  at  the  time  of 
crisis.  Our  observations  were  not  made  with  the  object  of  testing  this 
point,  but  it  is  apparent  that  children  seriously  ill  as  were  Patients  1,  3, 
5,  8  and  10,  may  have,  at  ordinary  room  temperatures,  a  blood-pressure 
somewhat  below  vrhat  might  be  expected  at  that  age.  This  point  can 
only  be  determined  by  a  great  number  of  readings  carried  out  throughout 
the  course  of  the  disease. 
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Chart  8. — S.  B.,  aged  8  years.  Frank  lobar  pneumonia.  Defervescence  by 
crisis  on  April  6.     Each  square  represents  three  hours. 

Chart  9. — M.  L.,  aged  2  years.  Bronchopneumonia.  Defervescence  by  crisis 
March  16.     Each  square  represents  five  minutes. 


Our  patients  were  treated  in  the  wards  of  Bellevue  Hospital,  which 
are  thoroughly  ventilated  and  usually  kept  at  a  temperature  of  about 
65  P.  (18  C),  or  on  the  balconies  outside  of  the  wards.     In  the  wards 


7.  Muggia:   Quoted  by  Beretta. 

8.  Kaufmann  and  de  Bary:   Berliner  klin.  Wchnschr.,  ISSS,  xxv,  557. 

9.  Rongier:   Tlifese  de  Paris,   1900. 

10.  Carter:  Am.  Jour.  Med.  Sc,  1901,  cxxii,  ii,  854. 

11.  Durand-Viel:   Thfese  de  Paris,  1903. 

12.  Ambard  and  Beaujour:   Arch.  gen.  de  m^d.,  1904,  i,  520. 

13.  Ekgren:      Zeitschr.  f.  klin.  Med.,  1905.  Ivii,  411. 

14.  Kiilbs:  Deutsch.  Arch.  f.  klin.  Med.,  1907,  lx.\xix,  457. 

15.  Gilbert  and  Castaigne:  Rev,  g€n.  de  clin.  et  de  pract.,  1899,  xiii,  769. 
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they  were  covered  lightly  with  blankets;  outside  they  were  clothed  in 
woolen  wrappers  and  covered  with  many  blankets,  according  to  the 
temperature.  Hot  water  bottles  were  at  their  feet  and  they  wore  hoods. 
Only  the  faces  were  exposed.  None  was  receiving  circulatory  stimulation 
at  the  time  that  the  readings  were  made.  The  accompanying  charts  show 
some  of  the  results  on  the  blood-pressure  in  children  divided  into  two 
classes — the  heading  "pneumonia"  indicating  that  they  were  still  suffering 
from  the  disease  and  were  in  the  febrile  stage,  and  "convalescent"  that 
they  had  defervesced,  although  not  necessarily  free  from  pulmonary  signs. 
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Chart  10. — H.  G.,  aged  3  years.     Lobar  pneumonia  running  a  severe  course. 
Temperature  normal  on  January  7.     Each  square  represents  one  hour. 


It  will  be  seen  from  an  examination  of  the  charts  that  the  effect  of 
cold  fresh  air  in  patients  with  active  pneumonia  was  always  to  produce 
a  rise  in  blood-pressure  and  that  removal  to  a  warm  but  well-ventilated 
ward  was  to  produce  a  fall  in  blood-pressure.  "We  have  never  found  this 
to  fail,  although  in  one  or  two  instances  the  variation  in  pressure  has  not 
been  as  noticeable  as  in  most  of  the  charts  shown.  The  rise  is  not 
apparent  until  half  an  hour  or  more,  sometimes  not  until  an  hour,  after 
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being  put  out  of  doors,  and  it  does  not  reach  its  maximum  for  about  two 

hours.     Thereafter  the  effect,  so  far  as  we  have  observed,  is  continuous 

for  even  as  long  as  thirty  hours  and  we  have  not  observed  any  tendency 

for  the  pressure  to  fall  as  if  from  exhaustion  of  the  effect.    We  have  not 

made  observations  on  any  fatal  cases  that  were  treated  continuously  out 

of  doors  and  are  therefore  unable  to  say  what  would  be  the  behavior  of 

the  blood-pressure  in  cases  growing  constantly  worse  and  progressing  to 

a  fatal  termination. 

CONVALESCENT 
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Chart  11. — M.  B.,  aged  18  ir.onths.    Two  weeks  after  pneumonia.     Each  square 
represents  one-half  hour. 
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Chart  12. — C.  H.,  aged  10  years.     Moderately  severe  lobar  pneumonia.     Tem- 
perature normal  for  ten  days.    Each  square  represents  three  hours. 


On  the  other  hand,  after  removal  from  tlie  cold  fresh  air  the  blood- 
pressure  falls  rapidly;  the  fall  is  apparent  in  fifteen  or  twenty  minutes 
and  usually  reaches  its  lowest  point  in  an  hour,  to  remain  at  this 
minimum  unless  influenced  by  the  course  of  the  disease,  by  stimulation, 
or  by  the  child's  again  being  placed  out  of  doors,  when  it  again  rises. 
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In  convalescents,  on  the  contrary,  the  results  are  usually  much  less 
striking  and  may  even  be  absent.  Instead  of  a  rise  of  10  or  15  mm.  of 
mercury,  the  difference  is  only  a  few  millimeters  or  none  at  all. 

Chart  15  is  an  exception  and  shows  as  great  an  effect  as  is  found 
during  the  acute  febrile  period.  The  pressure  in  the  ward  was  80  mm., 
or  about  10  mm.  less  than  would  be  expected  in  health.  Whether  this 
low  pressure,  which  is  occasionally  found  in  convalescence,  as  is  men- 
tioned by  Weigert^"  and  other  authors,  can  be  thus  influenced,  in  contra- 
distinction to  the  pressure  which  is  at  or  near  normal,  must  remain 
undecided  until  a  far  greater  number  of  observations  can  be  made.  We 
believe  that  it  is  very  likely  that  this  is  the  case. 

The  number  of  our  observations  have  not  been  sufficiently  numerous 
to  allow  us  to  say  whether  those  children  with  a  very  low  blood-pressure 
respond  better  than  those  whose  pressure  is  nearly  normal. 
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Chart  13.— D.  W.,  aged  18  months.  Had  defervesced  on  March  15  after  a  mild 
attack  of  bronchopneumonia. 

Chart  14. — B.  A.,  aged  9  years.  Mild  lobar  pneumonia.  Defervescence  by 
lysis.     Temperature  normal  February  7.     Each  square  represents  six  hours. 

We  have  been  unable  to  produce  results  by  putting  children  out  of 
doors  in  warm  weather;  as  the  temperature  increases  in  the  spring  and 
the  out-of-doors  temperature  approaches  that  of  the  ward,  the  effects  are 
less  and  less  marked  until  none  whatever  is  produced.  It  would  seem, 
therefore,  that  the  all  important  factor  is  the  cold. 

The  influence  on  the  blood-pressure  is  undoubtedly  brought  about  by 
reflex  stimulation  of  the  vasomotor  center  by  the  action  of  cold  air  on 
the  skin  of  the  face  and  on  the  nasal  mucous  membrane.  No  other  part 
of  the  child  is  exposed  and  there  is  no  additional  factor  that  can  be 
supposed  to  play  a  part.  It  is  striking  that  this  reflex  should  produce 
such  a  constant  and  continuous  effect.  As  has  been  shown,  the  pressure 
remains  at  a  higher  level  for  hours,  shows  no  tendency  to  fall  and  even 


16.  Weigert:  Samml.  klin.  Vortr.,  1907,  Innere  medizin,  138. 
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after  a  return  to  the  ward  does  not  fall  to  a  point  below  that  previously 
obtaining  at  the  ward  temperature. 

As  to  the  beneficial  effect  of  cold  air  on  the  circulation,  there  can  be 
no  doubt  that  when  the  pressure  is  abnormally  low  an  increase  in  this, 
which  is  accomplished  without  disturbance  or  irritation,  which  is  constant 
and  continuous  and  which  causes  no  exhaustion  or  bad  effects,  is  of  the 
greatest  value.  We  are  quite  aware  that  the  determination  of  the  blood- 
pressure  alone  does  not  give  all  the  data  in  regard  to  the  circulation,  such 
as  the  mass  movement  of  blood,  etc.,  but  taken  with  the  ordinary  methods 
of  physical  examination  it  is  the  best  indication  of  the  condition  of  the 
circulation  that  we  possess.  Chart  3  raises  the  question  whether  the  cold 
by  increasing  the  pressure  to  98  mm.  lessened  the  demands  on  the  heart, 
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Chart  15. — A.  S.,  aged  5  years.     LfObar  pneumonia,  moderately  severe.     Tem- 
perature normal  April  9.     Each  square  represents  three  hours. 


as  indicated  by  a  pulse-rate  of  104,  and  whether  the  withdrawal  of  cold 
with  the  consequent  fall  of  pressure  to  72  demanded  an  increase  of 
cardiac  exertion,  as  indicated  by  a  rise  of  the  pulse  to  from  120  to  132. 
This  leaves  entirely  out  of  account  the  other  beneficial  effects  of  cold 
fresh  air. 

The  symptoms  of  the  death  of  children  from  pneumonia  are  those  of 
vasomotor  failure.  It  is  rare  to  see  intense  cyanosis,  edema  of  the  lungs 
and  evidences  of  right  heart  incompetency.  Whether  under  such  circum- 
stances cold  air  would  have  an  influence  in  assisting  the  circulation  we 
are  unable  to  say. 
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Whether  it  is  advantageous  from  the  standpoint  of  the  circulation  to 
raise  a  blood-pressure  which  is  at  an  average  point  or  slightly  above  this 
is  a  question  which  we  cannot  at  this  time  answer.  It  may  be  tliat  the 
pressure  is  only  maintained  at  this  point  by  an  unnecessary  cardiac 
exertion  accompanied  by  a  very  rapid  pulse  and  that  a  liigh  pressure, 
reflexly  produced  through  the  vasomotor  system,  may  allow  of  greater 
rest  to  the  heart.  "We  are  confident  that  we  have  observed  no  bad  efft-cts 
on  the  circulation  nor  have  any  been  reported,  notwithstanding  the  preva- 
lence of  the  cold  air  treatment  of  pneumonia  and  the  lack  of  selection  of 
patients  to  be  treated  by  this  method.  It  is  possible  that  from  the  begin- 
ning of  the  disease  when  the  blood-pressure  is  not  low,  cold  air  may  have 
a  beneficial  tonic  action  on  the  vasomotor  center  so  as  to  render  it  less 
likely  to  be  profoundly  influenced  by  the  organisms  or  their  products, 
and  it  seems  to  us  very  likely  that  the  other  beneficial  effects  of  cold  air 
may  so  modify  the  disease  as  to  render  less  likely  the  development  of 
partial  or  complete  circulatory  failure. 


A    STUDY    OF    ICTEEUS    NEONATORUM    BY    MEANS     OF 
THE     DUODENAL     CATHETEE  * 

ALFRED  F.  HESS,  M.D. 

NEW  YORK 

The  occurrence  of  jaundice  within  the  first  few  days  of  life  has,  as 
might  be  expected,  stimulated  repeated  investigation.  The  theories 
advanced  to  account  for  this  striking  phenomenon  have  been  most  inge- 
nious, but  being  based  quite  as  much  on  speculation  as  on  fact,  they 
have  proved  unsatisfactory  and  have  been  accepted  only  tentatively  in 
lieu  of  something  sounder.  The  excuse  offered  for  entering  on  a  path 
so  well  trodden  is  that  a  new  point  of  vantage  of  this  subject  now 
presents  itself,  through  the  use  of  the  duodenal  catheter,  recently 
described  in  quite  another  connection  in  the  pages  of  this  journal.^  By 
this  means  direct  access  to  the  bile  is  afforded  at  its  site  of  excretion. 
Before  presenting  the  data  gathered  by  this  means,  however,  it  would 
seem  of  advantage  to  sketch  in  outline  the  present  status  of  this  question. 

It  is  to  be  noted  at  the  outset  that  there  is  a  surprising  lack  of  unan- 
imity even  as  to  the  incidence  of  icterus  neonatorum.  This  is  all  the 
more  remarkable  when  we  consider  that  this  phenomenon  is  of  so  simple 
a  nature  that  it  should  not  allow  of  a  wide  variance  of  opinion.  Never- 
theless we  find  the  incidence  given  by  some  as  15  per  cent.,  by  others  as 
85  per  cent.,  and  by  still  others  placed  at  various  levels  between  these 
extremes.  This  marked  divergence  must  be  attributed  almost  entirely 
to  differences  in  method  of  examination.  It  would  seem  that  those  who 
made  a  point  of  examining  with  the  aid  of  strong  daylight,  and  of  look- 
ing for  the  faint  yellow  tinge  on  the  back  or  on  the  nostrils,  rather  than 
in  the  sclera,  as  in  the  case  of  adults,  have  observed  icterus  in  at  least 
75  per  cent,  of  infants.  In  a  series  of  100  infants  whom  I  examined  for 
this  sign,  it  was  definitely  noted  eighty-three  times.  But  even  this  figure 
probably  does  not  give  us  a  correct  idea  of  its  frequency,  for  it  is  mani- 
festly impossible  for  us  to  detect  by  means  of  mere  clinical  inspection  the 
presence  of  a  trace  of  bile  in  the  blood  or  in  the  skin,  and  when  we 
consider  the  crudeness  of  the  test,  and  remember  that  bilirubin  crystals 
frequently  have  been  found  in  the  tissues  of  infants  who  showed  no 
jaundice  during  life,  ^'  ^  we  probably  do  not  err  in  believing  that  there 
are  few  instances  in  which  bile  does  not  enter  the  general  circulation 


*From  the  Research  Laboratory,  Board  of  Health.  New  York  City. 
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soon  after  birth.  In  view  of  its  frequenc}',  icterus  neonatorum  must 
therefore  be  considered  a  peculiar  entity,  the  sole  example  of  a  physio- 
logic icterus. 

The  opinion  that  this  icterus  is  hematogenic  in  origin,  that  the  bile 
is  formed  directly  from  the  blood  pigment,  does  not  need  more  tlian 
passing  mention,  since  it  was  proved  experimentally  by  Minkowski  and 
Naunyn*  and  by  others  that  if  the  liver  is  extirpated  jaundice  cannot  be 
induced;  and  since  Birch-Hirschfold'^  demonstrated  bile  acids  in  the  peri- 
cardial fluid  of  infants  who  had  manifested  icterus  neonatorum  during 
life.  The  blood  may  likewise  play  a  role  in  the  causation  of  this  form  of 
jaundice.  The  presence  of  bile  acids  in  the  body  fluids,  however,  conclu- 
sively showed  the  participation  of  the  liver. 

Although  the  hematogenic  theory  is  certainly  insufficient  to  account 
for  this  form  of  icterus,  or  indeed  for  any  icterus  whatsoever,  it  has  been 
accorded  a  position  of  varying  importance  by  many  writers  who  believe 
in  the  hemohepatogenic  origin  of  this  disturbance.  Hofmeier^  was  the 
first  to  advance  the  theory  that  in  the  new-born  there  is  a  marked  destruc- 
tion of  red  blood-cells  in  the  circulation,  that  in  cases  of  icterus  neona- 
torum this  takes  place  to  an  exceptional  degree,  and  that  hemoglobin  thus 
set  free  forms  the  basis  for  an  excess  of  bile  formation  in  the  liver  (poly- 
cholic  or  pleiochromic  icterus).  Knopfelmacher^  has  failed  to  find  this 
destruction  of  red  blood-cells  and  therefore  gives  this  theory  no  place  in 
the  etiology  of  this  form  of  icterus.  However,  very  recently*  blood  exami- 
nations have  again  been  reported  to  uphold  it.  In  view  of  the  fact  that 
great  weight  has  been  attached  to  this  etiologic  factor,  we  should  bear 
in  mind  that  free  hemoglobin  has  never  been  found  in  the  new-born  in  the 
circulating  blood.  And  what  is  of  far  greater  moment  in  controverting 
the  claim  that  this  hemolysis  is  alone  sufiBcient  to  account  for  the  icterus 
is  the  experimental  evidence  that  jaundice  cannot  be  produced  by  intra- 
venous injections  of  hemoglobin,  and  the  clinical  experience  that  it  does 
not  supervene  following  transfusion  of  blood. 

Another  theory  which  cannot  be  passed  by  without  mention,  as  it 
prevailed  for  many  years,  was  that  of  Frerichs.^  The  distinguished  author 
of  "Diseases  of  the  Liver"  explained  this  jaundice  by  reasoning  that  coin- 
cident with  birth,  and  closely  following  the  circulatory  changes  in  the 
umbilical  vessels,  there  results  a  marked  anemia  and  decrease  in  pressure 
in  the  liver  capillaries,  which  in  turn  leads  to  a  diminished  pressure  in 
the  bile  capillaries,  and  an  overflow  of  bile  into  the  blood  stream.  Quite 
apart  from  the  fact  that  this  explanation  is  purely  h}73othetical,  it  can 

4.  Minkowski  and  Naunyn:  Arch.  f.  exper.  Path.  u.  Pharmacol.,  1885,  xix,  34. 
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no  longer  be  given  an}^  weight,  in  view  of  the  marked  congestion  of  the 
hepatic  vessels,  in  contradistinction  to  an  anemia  which  has  been  uni- 
forml,y  found  at  autopsy  of  the  new-born. 

The  theory  to-day  which,  according  to  Finkelstein,"  finds  the  greatest 
acceptance  is  that  of  Quincke.^^  This  author  believes  the  patency  of  the 
ductus  venosus  to  be  the  deciding  etiologic  factor.  If  this  connecting 
link  between  the  portal  and  systemic  venous  circulation  fails  of  obliter- 
ation at  birth,  icterus  results,  as  bile  passes  directly  from  the  meconiam 
in  the  intestine  to  the  portal  vein,  and  circumventing  the  liver,  enters  the 
inferior  vena  cava.  There  are  other  subsidiary  causes  which  play  a  part, 
such  as  the  polycholia,  the  small  amount  of  bile  pigment  excreted  by  the 
kidneys,  and  the  peculiar  nature  of  the  intestinal  contents,  the  bile 
containing  meconium.  As  this  theory  enjoys  such  wide  acceptance,  it 
demands  particular  consideration,  and  it  is  therefore  remarkable  that 
although  it  was  promulgated  some  twenty-seven  years  ago,  so  little  experi- 
mental work  has  been  undertaken  to  confirm  or  refute  its  validity. 
Quincke  himself  investigated  the  condition  of  the  ductus  venosus  in  only 
five  cases,  and  in  these  reported  on  the  circumference  of  the  vein  rather 
than  on  its  lumen,  which  would  seem  to  be  the  more  important  factor. 
Schreiber^^  supported  this  theory  by  citing  the  figures  of  patency  of  the 
ductus  venosus  published  by  Elsasser^^  many  years  ago.  However,  these 
figures  may  well  be  used  against  Quincke's  hypothesis.  In  ninety-two 
autopsies  on  infants  born  alive,  the  ductus  venosus  was  found  patent  in 
sixty-five,  and  in  fifty  of  these  where  the  infant  was  seven  days  or  more 
of  age,  the  ductus  was  patent  in  thirty-one  and  closed  in  nineteen 
instances.  This  includes  some  premature  infants,  and  omits  some  cases 
in  which  post-mortem  conditions  seem  insufficiently  described.  In  the 
second  week  of  life  the  ductus  was  patent  in  nineteen  out  of  twenty-seven 
cases,  in  the  third  week  in  eight  out  of  fifteen  cases,  and  also  in  four  of 
eight  dissections  made  at  a  still  later  period  of  life.  It  is  needless  to 
add  that  if  we  use  this  anatomic  study  as  a  criterion,  we  should  not  be 
led  to  consider  this  icterus  as  a  consequence  of  a  patent  ductus  venosus ; 
for  if  such  were  the  case,  icterus  neonatorum  would  be  a  phenomenon 
not  of  the  first  week  but  of  the  first  month  of  life. 

It  should  be  remembered  that  Elsasser  carried  out  this  investigation 
purely  for  medicolegal  purposes.  There  has  been  no  investigation  to 
correlate  anatomic  findings  of  this  nature  with  the  clinical  occurrence  of 
icterus,  and  without  this  link  these  mere  dissections  can  furnish  but 
inconclusive  evidence.     It  would  seem  worth  while  to  study  the  patency 
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of  the  ductus  venosus  also  in  animals  and  to  determine  whether  it  bears 
any  relation  to  jaundice. 

Knopfelmacher"  probed  this  theory  by  attempting  to  remove  the 
meconium  from  the  bowel  shortly  after  birth.  With  this  end  in  view  he 
used  repeated  high  enemata,  employing  acidulated  water  in  order  not  to 
dissolve  the  bilirubin,  and  performed  four  to  eight  irrigations  of  this 
nature.  Although  this  method  is  ingenious,  its  results  do  not  seem  con- 
clusive; for  on  scanning  the  notes  of  the  twenty  cases  on  which  this 
experiment  was  carried  out,  it  is  evident  that  the  bowel  was  not  completely 
emptied  of  meconium.  In  most  cases  a  "milk-stool"  did  not  appear  until 
the  third  or  the  fourth  day  of  life,  which  must  entirely  invalidate  the 
test.  Furthermore,  only  one  case  is  noted  in  which  jaundice  made  its 
appearance  later  than  the  milk-stool,  and  on  this  point  the  entire  experi- 
ment would  seem  to  hinge  —  the  occurrence  of  jaundice  after  and  in 
spite  of  the  emptying  of  the  intestine  of  all  meconium.  The  question  does 
not  seem  to  be  open  to  solution  by  this  method,  for  it  is  impossible  to  be 
certain  that  meconium  is  not  still  present  in  the  bowel.  Indeed,  in  this 
connection  Kehrer's^^  figures  showing  that  the  jaundice  bears  no  relation 
to  the  date  of  disappearance  of  the  meconium,  and  the  appearance  of 
"milk-stools,"  and  that  among  his  123  cases,  when  the  yellow  stools 
appeared  late  there  was  no  increased  frequency  or  intensity  of  jaun- 
dice, seem  quite  as  convincing  as  Knopfelmacher's  carefully  planned 
experiment. 

There  are  many  other  theories  which  might  well  be  mentioned,  but 
we  shall  limit  ourselves  to  an  outline  of  a  group  which  may  be  designated 
as  that  of  bile  stasis.  It  is  unnecessary  to  consider  such  hypotheses  as 
an  obstruction  of  the  bile-ducts  by  mucus  or  epithelium  (Virchow).  or  a 
congenital  narrowness  of  these  ducts  (Kehrer),  or  compression  of  the 
larger  ducts  through  edema  of  Glisson's  capsule,  as  post-mortem  examina- 
tion has  failed  in  ever}-  instance  to  confirm  them.  There  are  other  inves- 
tigators, however,  who  believe  that  this  stasis  of  bile  results  from  inade- 
quate excretion,  that  the  bile  is  forced  out  of  the  intracellular  biliary 
capillaries  into  the  liver  cells  and  then  enters  the  blood  stream.  Browitz^® 
has  supported  this  theory  with  careful  microscopic  examinations  which 
have  been  confirmed  by  Knopfelmacher.  Neither  believes  that  the  jaun- 
dice is  due  to  mechanical  obstruction,  as  no  tears  in  the  fine  bile  ducts 
are  found,  merely  varicosities,  but  rather  to  a  disturbance  of  function 
of  the  liver  cells  allowing  a  reverse  current  of  bile  into  the  blood  stream. 
In  stillborn  infants  Knopfelmacher^*  describes  an  increased  viscosity  of 
the  bile,  but  in  infants  of  the  first  few  days  of  life  a  markedly  decreased 
viscosity  with  an  abnormal  distention  of  the  bile  capillaries.  The  viscosity 
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tests  were  carried  out  according  to  Ostwald's  method.  However,  the  bile 
was  obtained  from  the  gall-bladder  and  not  from  the  hepatic  ducts,  and 
may  have  been  a  fetal  secretion.  The  histologic  investigations  showing 
bile  stasis  are  especially  welcome,  as  they  do  not  burden  the  already  over- 
weighted etiology  of  icterus  neonatorum  with  another  theory. 

INVESTIGATION    WITH     DUODENAL     CATHETER 

It  is  possible  to  pass  the  duodenal  catheter  in  the  new-born  infant 
with  as  great  ease  as  in  infants  a  few  months  of  age.  The  technic  is  the 
same;  however,  a  14  (F.)  Nelaton  catheter  is  used  instead  of  the  larger 
15  (F.)  catheter.  There  is  a  tendency  to  slight  bleeding  due  to  the  deli- 
cate texture  of  the  mucous  membrane  during  the  first  hours  and  days  of 
life,  and  for  this  reason  aspiration  must  be  gentle. 

It  seemed  that  the  first  point  to  ascertain  should  be  the  time  when 
excretion  of  bile  begins  in  the  new-born.  Accordingly  the  catheter  was 
passed  on  infants  a  few  hours  old;  indeed,  in  four  cases  within  two  hours 
of  birth.  It  is  advisable  from  an  etiologic  point  of  view  to  divide  the 
cases  into  groups,  those  tested  before  they  had  nursed,  and  those  tested 
subsequent  to  nursing.  The  former  group  comprises  fifty-two  cases,  almost 
all  under  6  hours  old,  the  time  when  the  infant  was  usually  put  to 
the  breast.  It  includes,  however,  in  addition  to  four  infants  under  2  hours 
old,  several  12  hours  old.  The  test  was  carried  out  generally  in  two 
stages,  and  the  catheter  was  passed  into  the  duodenum  in  the  manner 
previously  described,  and  after  ten  minutes  of  intermittent  aspiration 
withdrawn ;  it  was  then  washed  out  and  reintroduced  for  the  same  length 
of  time.  Dividing  the  test  in  this  way  has  the  advantage  of  avoiding  an 
error  which  might  be  occasioned  by  the  plugging  of  the  lumen  of  the 
catheter  with  mucus,  an  event  which  would  of  course  nullify  the  test  if  it 
occurred  soon  after  the  intestine  was  entered.  It  is  of  further  advantage, 
at  it  happens  frequently  in  the  new-born,  owing  to  the  pressure  of  the 
pyloric  or  cardiac  sphincter,  that  it  is  impossible  to  aspirate  viscid  fluid, 
and  the  bile  or  intestinal  juice  is  obtained  only  after  the  catheter  is  with- 
drawn into  the  stomach  or  even  into  the  esoi3hagus.  For  these  reasons 
the  two  tests  furnish  a  safer  criterion.  Where  any  doubt  as  to  the  relia- 
bility of  the  test  was  entertained,  aspiration  was  continued  for  a  longer 
period. 

Bile  was  obtained  but  once  in  the  course  of  these  fifty-two  tests, 
and  in  that  instance  in  small  quantity  from  an  infant  2i/2  hours  old 
(Table  1).  It  may  therefore  be  stated  that  in  the  first  half  day  of  life 
there  is  rarely  an  excretion  of  bile  into  the  intestine.  It  is  possible,  had 
the  test  been  continued  for  many  hours,  a  procedure  which  did  not  seem 
justifiable,  bile  might  have  been  oftener  encountered.  However,  the  aspi- 
rations were  sufficiently  numerous  to  warrant  the  deduction  that  bile,  in 
general,  is  not  excreted  during  this  early  period. 
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Nineteen  tests  were  made  on  infants  from  12  to  36  hours  old.  It  was 
found  that  where  marked  jaundice  was  present,  in  four  cases,  bile  could 
be  obtained,  but  that  where  it  was  absent,  in  fifteen  cases,  bile  also  was 
absent.  Mere  statistics,  therefore,  cannot  give  a  correct  idea  of  the  bile 
excretion  of  this  period,  for  they  will  vary  according  to  the  number  of 
cases  of  marked  jaundice  which  they  comprise.  This  is  true  to  some 
extent  in  infants  II/2  to  3  days  old.  As  the  infants  increased  in  age  I 
found  bile  in  increasing  frequency;  never  to  the  same  extent,  however, 
as  in  the  deeply  jaundiced  infant  (Table  1).  There  is  no  doubt  that  in 
some  instances  although  bile  was  not  obtained,  it  must  have  been  excreted 
to  some  extent  into  the  gut.  This  was  to  be  expected  when  we  consider 
that  although  bile  is  secreted  continuously  it  is  excreted  intermittently. 
In  this  connection  we  may  refer  to  Table  2,  composed  of  cases  in  which 
numerous  tests  were  carried  out  on  the  same  infants  on  consecutive  days. 
A  survey  of  this  table  shows  that  when  bile  was  obtained  it  was  almost 
always  found  in  successive  examinations,  and  that  its  presence  was  not 
subject  to  caprice. 

Table  1. — Relation  of  Age  to  Excretiox  of  Bile   (Duodenal  Catheter) 

No.  of             Age              No      Bile  Marked                         Remarks 
Cases  . .  .  Bile     . .  .   Jaundice  

52  ^-12  hrs.  51  1         0         39  cases  were  less  than  6  hours  old. 

19  12-36  hr<5.  15  4         4         Marked   jaundice  in   all   four   positive 

cases:  in  others  no  bile  obtained. 
15         P/^-  3  days  5         10         0         Marked  jaundice  in  four  positive  cases; 

in  other  two  jaundiced  cases  bile  next 
day. 
Jaundice  not   increasing. 
Jaundice  decreasing. 
Jaundice  decreasing. 

124 

In  twenty-four  cases  a  careful  study  was  carried  out  of  the  relation 
of  the  bile  excretion  to  jaundice.  In  some  of  these  cases  the  catheter  was 
employed  in  a  routine  manner  soon  after  birth,  and  then  every  day  subse- 
quently until  bile  was  obtained  on  two  successive  occasions.  These  infants 
were  unselected.  In  eleven  of  the  cases,  however,  a  selection  was  made, 
based  on  the  occurrence  of  early  or  marked  jaundice.  Sevent3'-two  tests  in 
all  were  carried  out,  the  results  of  which  are  given  in  Table  2  (a)  (b). 
A  most  striking  and  consistent  fact  was  that  bile  was  not  obtained  in  any 
case  previous  to  the  appearance  of  jaundice.  Even  where  bile  was 
obtained  within  the  first  twenty-four  hours,  a  marked  early  jaundice  also 
manifested  itself  (Cases  9  and  19).  It  is  evident  that  the  quantity  of 
bile  secreted  plays  an  important  role.  In  one  case  (Case  3),  for  example, 
excretion  was  delayed,  and  bile  was  not  obtained  until  the  seventh  test, 
so  that  unless  secretion  of  bile  had  been  exceptionally  meager,  this  cer- 
tainly must  have  resulted  in  marked  icterus.  On  the  contrary,  a  slight 
ephemeral  jaundice  was  noted  on  the  second  day.     And  again  if  we 


13 

3-  4  days 

4 

9 

6 

12 

4-  5  davs 

2 

10 

5 

13 

6-11  davs 

2 

11 

4 
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Table  2. — Relation  of  Jaundice  to  Bile  Excretion    (Duodenal  Catheteb) 

(A)    Unselected  Cases 
Case     Age,  Days  Bile*         Jaundice        Food  Supply  Eema  vks 

1  %  —  0  Colostrum   + 

2%  +  +                  

3%  0  ++                

4%  0  —                  

2  1^  —  —  Colostrum     + 
lYs  —  +  Colostrum   + 

.      21/8  —  ++  Colostrum  +  + 

31/^  +  -j-+  ^h\k  +  Ten-miuute  test. 

41^  -j-  -\--\-  Ten-minute  test. 

3  1/4  —  —  Xot  fed. 

1:14  —  +  Colostrum  + 

21/4  —  —  Colostrum  +  + 

3^4  —  —  Colostrum  +  + 

4%  —  —  Milk. 

514  —  —  Bile  in  stool 

C^  -|-  —  Ten-minute  test. 

714  —  —  Castor-oil  given  shortly 

before  test. 

81/4  +  —  Five-minute    test. 

4  14  —  —  Not  fed. 

114  —  —  Colostrum  —  Ten-minute  test. 

214  +  —  Milk. 

5  Vs  —  —  Not  fed. 

1%  —                  +  Colostrum   + 

2%  —  ++  Colostrum  +  + 

3I/S  +  ++  Milk.                            Bile  in  second  test. 

4%  +  ++                Bile   in   both   tests. 

61/s  0  ++                

6  1  —                  -H                  Supplementary        feed- 

ings    begun    at    one 
hour. 

2  —  —  • 

3  —  —  

4  +  —  

7  34  _  +?  Not  fed. 

114  —  +  Colostrum  -j- 

214  +  4-  Milk.  Bile   in  both   tests. 

31,4  +  ++  I^ile   obtained   at   once. 

8  i/s  —  —  

IVs  —  +  

21/s  +  ±  

9  1  +  +  Bile  in  second  test. 

2  -1-+  ++  Bile  in  first  and  second 

test. 

10  1/4  —  —  Weight  6  lbs.   13  oz. 

11^  —  +  Weight  6  lbs.  10  oz. 

31/i  —  -f  +  +  Weight  6  lbs.  9  oz. 

41^  —  +  +  +  Weight  6  lbs.   10  oz. 

51/2  +  +  +  +  Weight  6  lbs.  111/2  oz. 

Ten-minute    test. 

61/^  -f  ++  V;eight  0  lbs.  131/0  oz. 

Ten-minute    test. 

11  11/12  —  +  Early  jaundice, 

12  IV3  —  —  Supplementary   feeding 

beoun  at  two  hours. 
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Table  2. — Continued. 
Case     Age,  Days  Bile*         Jaundice         Food   Supply  Remarks 

31/3  +  H — |-  Bile  in  stomach. 

41/3  -j-  +  Ten-minute  test. 

13  1%  —  +  

2%  —  0  

3V4  —  —  

414  ■  -{-  —  Bile  obtained   at  once. 

5%  —  —  

(B)    Cases  Selected  on  Account  of  Early  or  Marked  Jaundice 

14  3%         +  +  +         +  +  +  Bile  in  stomach. 

4%  0  ++  Bile  in  stomach. 

15  41/2  +  +  +  +  +  +  Bile   in   stomach.   Two- 

minute   test. 
5^l  . .  -\--\-  Bile   in   stomach.   Two- 

minute   test. 

16  2  +  +  +         +  +  +  '^  case  of  "Family  Ic- 

3  +  +  +         +  +  +  terus."    Infant    saff- 

4  -f-+  +  +  + ron      colored,      skin 

5  ++  +  +  -1-  ^Iryi  marked   loss  of 

6  +  ++  weight,  anuria.   Bile 

in    stomach    at  each 
test. 

17  6  4-  +  +  +  Jaundice  decreasing. 

18  3%  +  ++  

4i/>  -H  ++  Jaundice   decreasing. 

19  5/6  +  ++  

20  SV2  -\ — h  H — H  Bile     in    stomach    and 

vomitus. 

21  1%  +4-  -\--\-  Bile     in    stomach    and 

vomitus. 

22  3  +-|-  ++  Bile  in  stomach. 

4  -\--\-  +  +  +  Bile  in  stomach. 

5  ++  ++  

23  6%  +  +  +  +  Bile  in  stomach. 

24  S'^  +  +  +  +  Jaundice   decreasing. 

*4-=:Present;  — =absent ;   O=rno  examination. 

compare  a  case  in  which  there  was  no  jaundice  (Case  4),  with  another  in 
which  there  was  the  most  intense  saffron  jaundice,  we  find  that  in  the 
latter  instance  the  excretion  of  bile  began  earlier  and  was  incomparably 
more  profuse;  indeed,  in  the  jaundiced  case  the  excretion  of  bile  seemed 
almost  continuous.  Had  the  jaundice  depended  solely  on  the  excretory 
function  of  the  liver,  the  amount  of  bile  secreted  being  the  same,  condi- 
tions must  have  been  reversed.  The  importance  of  the  secretion  in  this 
connection  is  further  emphasized  when  we  compare  the  columns  of  the 
table  and  note  the  general  parallelism  of  marked  jaundice  and  marked 
bile.  And  yet  the  efficiency  of  excretion  also  plays  a  part,  for  it  is  clear 
that  if  excretion  were  adequate  there  would  be  no  stagnation  of  bile,  and 
the  dilatation  of  the  biliary  capillaries,  which  is  a  definite  and  constant 
histologic  accompaniment  of  icterus  neonatorum,  would  not  occur.  It 
has,  furthermore,  been  repeatedly  shown  by  animal  experimentation  that 
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jaundice  cannot  be  effected,  however  greatly  we  may  increase  the  secretion 
of  bile,  unless  excretion  is  at  the  same  time  hampered.  However,  experi- 
ments of  this  nature  on  normal  new-born  animals  would  be  of  "  v2eptional 
interest. 

There  are  some  other  points  noted  in  this  table  which  require  a  word 
of  explanation.  In  many  of  the  cases  a  record  was  made  of  the  time  when 
colostrum  appeared  in  the  mother's  breasts,  of  its  profuseness,  and  of 
the  day  on  which  milk  was  first  secreted.  This  was  done  with  the  purpose 
of  ascertaining  whether  these  facts  bore  any  relationship  to  the  occurrence 
of  jaundice.  In  addition,  a  number  of  infants,  some  of  whom  are  included 
in  this  table,  were  given  colostrum  within  the  first  few  hours  of  life, 
expressed  from  the  breasts  of  mothers  whose  children  were  2  to  3  days 
old.  The  object  of  these  tests  was  to  determine  whether,  as  has  been 
claimed,  starvation  of  the  infant  during  the  first  day  or  two  of  life  is  an 
etiologic  factor  of  the  icterus.  It  was  soon  evident  that  it  was  a  consid- 
eration of  little  moment;  in  the  case  showing  no  jaundice,  the  colostrum 
was  noticeably  scanty  (Case  4),  whereas  in  an  instance  in  which  colos- 
trum feeding  was  begun  when  the  baby  was  2  hours  old,  jaundice  was 
marked  (Case  12).  Furthermore,  jaundice  developed  in  a  baby  which 
gained  7  ounces  during  the  first  four  days,  owing  to  the  fact  that  the 
mother's  milk  was  profuse  almost  immediately  after  delivery.  These 
incidents  also  show  that  the  occurrence  of  jaundice  but  once  in  the  series 
of  fifty-two  infants  who  had  not  been  fed,  was  due  not  to  the  lack  of  food 
but  to  their  time  of  life.  The  weights  of  a  number  of  infants  have  been 
recorded,  as  a  loss  has  been  emphasized  by  many  writers.  It  is  not  excep- 
tional, however,  for  an  infant  with  marked  jaundice  to  lose  but  a  few 
ounces  and  to  regain  its  birth  weight  within  the  first  week  (Case  4).  We 
have  not  considered  critically  the  bearing  of  prematurity,  of  asphyxia, 
and  of  breach  presentations  in  the  etiology.  It  has  been  interesting  as 
well  as  instructive  to  note  how  the  predominance  of  jaundice  in  these 
abnormal  conditions  has  been  brought  forward  to  strengthen  the  most 
divergent  theories,  from  that  of  Morgagni,  who  laid  the  burden  on  the 
diminished  pressure  in  the  hepatic  circulation,  to  those  of  the  present  day. 

SUMMARY 

Tests  by  means  of  the  duodenal  catheter  show  that  bile  is  very  rarely 
excreted  during  the  first  twelve  hours  of  life ;  it  was  obtained  but  once  in 
the  course  of  fifty-two  tests. 

Bile  excretion  during  the  subsequent  twenty-four  hours  is  variable ; 
in  cases  of  marked  jaundice  it  is  profuse;  in  cases  not  jaundiced  it  is 
scanty  or  absent. 

The  function  of  excretion  gradually  becomes  fully  established  during 
the  first  week  or  ten  days  of  life. 
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Where  jaundice  manifests  itself,  it  precedes  the  excretion  of  bile  into 
the  duodenum. 

Secretion  of  bile  varies  within  wide  limits.  In  general  it  is  marked 
when  the  jaundice  is  marked. 

The  occurrence  of  jaundice  results  from  a  defective  correlation  of 
excretion  and  secretion.  It  is  generally  caused  by  the  inability  of  the 
rudimentary  excretion  to  cope  with  the  sudden  profuse  secretion  of  bile. 

CONCLUSIONS 

Icterus  neonatorum  has  always  been  the  favorite  domain  of  hypotheses, 
and  happily  I  have  no  new  theory  to  introduce  into  this  overcrowded 
realm.  It  would  seem  beyond  doubt  that  in  most  cases  there  is  a  dis- 
turbance of  secretion,  a  polycholia,  or  according  to  Stadelman,  a  mere 
increase  in  the  formation  of  bile  pigment  (pleiociylia).  In  many  of  the 
cases  of  marked  jaundice  this  hypersecretion  reaches  an  intensity  so 
marked  that  bile  overflows  into  the  stomach,  where  it  may  be  found  on 
introducing  the  stomach  tube,  or  manifests  itself  by  its  presence  in  the 
vomitus.  The  cause  of  this  pleiochylia  is  not  at  present  definitely  proved, 
so  that  it  would  seem  advisable  in  this  instance  to  follow  the  principles 
of  the  physiolog}'  of  bile  secretion  and  assume,  what  seems  probable,  that 
it  is  due  to  an  increased  amount  of  available  hemoglobin ;  that  bile  salts 
are  absorbed  from  the  intestine,  resulting  in  a  disintegration  of  blood- 
cells  and  a  consequent  increased  elaboration  of  bile  in  the  liver.  Whether 
or  not  this  explanation  of  its  histogenesis  prove  correct  does  not  alter  the 
fact  of  the  usual  occurrence  of  a  hvpersecretion. 

In  addition  to  the  disturbance  of  secretion  there  is  a  coincident 
disturbance  of  excretion,  and  it  is  probable  that  were  excretion  as  well 
provided  for  at  birth  as  in  later  infancy,  there  would  be  no  disturbance 
such  as  icterus  neonatorum.  We  find,  however,  that  the  liver  is  most 
inadequately  equipped  to  excrete  this  excess  of  bile;  that  during  the  first 
hours  of  life  there  is  practically  no  functionating  excretory  mechanism, 
and  that  this  function  manifests  itself  but  gradually.  The  bile  is  secreted 
under  low  pressure,  but  where  an  excess  is  secreted,  as  is  generally  the 
case  in  jaundice,  the  pressure  is  proportionately  increased,  so  that  a  pro- 
fuse excretion  of  bile  into  the  duodenum  is  obtained.  Nevertheless,  con- 
gestion of  the  biliary  capillaries  ensues,  as  is  shown  by  histologic  investi- 
gations, and  icterus  results. 

There  has  been  too  little  consideration  of  the  interrelation  of  secretion 
and  excretion.  The  former  may  be  said  to  be  the  more  important,  for  in 
some  cases  in  which  there  is  but  slight  secretion,  the  rudimentary  excre- 
tory function  suffices  to  prevent  the  manifestation  of  icterus.  That  the 
lack  of  excretion  cannot  be  the  sole  cause  of  the  disturbance  is  evident 
when  we  consider  that  several  cases  of  congenital  obliteration  of  the  bile 
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ducts  have  been  reported^^  in  which  icterus  did  not  develop  for  days  or 
even  weeks,  and  yet  this  lesion  may  be  considered  comparable  to  the 
complete  tying  off  of  the  common  bile  duct  at  birth.  The  complementary 
parts  which  secretion  and  excretion  play  in  icterus  neonatorum  may  well 
be  compared  to  these  functions  in  the  breast  after  parturition.  If  the 
excretion  of  milk  is  copious  and  adequate,  no  pathologic  phenomena 
result;  however,  if  it  prove  inadequate,  stasis  ensues,  lactose  enters  the 
blood  stream  and  appears  in  the  urine.  The  lactose  is  the  counterpart 
of  the  bile.  The  reason  why  jaundice  appears  in  the  first  days  of  life  is 
because  at  the  time  when  excretion  has  incompletely  assumed  its  function 
throughout  the  body,  in  the  liver  as  well  as  in  other  organs,  for  example, 
in  the  breasts  and  in  the  kidneys,  a  sudden  flood  of  bile  is  poured  into  the 
passive  excretory  ducts  and  gains  access  to  the  hepatic  circulation. 
154  West  Seventy-Second  Street. 


17.  Thomson,  J. :  Congenital  Obliteration  of  the  Bile  Ducts,  1902. 


COMMUNICATIOX    COXCERNING    EIWEISSMILCH 


To  the  Editor: — In  the  November  number  of  your  journal  in  an 
article  entitled  "The  Use  of  Malt  Sugar  and  High  Percentages  of  Casein 
in  Infant  Feeding,"  Dr.  Morse  claims  to  have  treated  cases  of  nutritional 
disturbance  in  infants  with  a  mixture  based  on  the  principles  of  eiweiss- 
milch.  and  is  not  very  well  satisfied  with  the  results.  We,  however,  are 
still  enthusiastic  about  eiweissmilch,  having  seen  its  success  in  hundreds 
of  cases,  and  believe  Dr.  Morse's  conclusions  may  be  due  to  an  improper 
understanding  of  the  technic  and  principles  of  feeding. 

For  example,  on  page  318,  he  says  we  advise  giving  180  to  200  calories 
per  kilo  of  body  weight,  and  on  page  326  that  it  is  difficult  to  get  children 
to  take  this  amount.  This  is,  of  course,  a  gross  error.  We  recommended 
not  180  to  200  calories,  but  180  to  200  c.c.  of  eiweissmilch  which,  without 
addition  of  sugar,  means  only  70  calories  per  kilo. 

In  another  place  Dr.  Morse  says  that  we  "seem  to  imply  that  all 
disturbances  of  nutrition  occur  independently  of  bacterial  action."  We 
do  not  remember  ever  taking  this  standpoint.  Many  publications  from 
our  clinic  explain  that  there  mnst  first  be  an  injury  of  the  intestinal 
epithelium  caused  by  abnormal  bacterial  fermentation,  before  the  food 
can  itself  be  harmful. 

On  page  320  Dr.  Morse  says  that  among  other  reasons,  we  recommend 
the  addition  of  buttermilk  to  our  mixture  on  account  of  its  low  salt- 
content.  This  is  a  misunderstanding.  We  use  buttermilk  because  it  is 
a  fat-free  milk,  with  a  decreased  quantity  of  lactose. 

Now  a  word  about  Dr.  Morse's  results.  He  does  not  like  and  use 
eiweissmilch  for  a  routine  food,  but  being  prepared  to  take  advantage 
of  the  main  principles  of  the  method  he  employs  another  mixture,  pre- 
pared with  precipitated  casein  from  one  quart  of  milk,  and  cream  contain- 
ing a  high  percentage  of  fat  with  addition  of  dextrin-maltose.  He  does 
not  say  how  much  cream  there  was  in  the  mixture,  but  from  the  fact  that 
it  was  extremely  high  in  fat,  the  quantity  must  have  been  low  and  we  can 
rather  calculate  it.  His  mixture  contained  2  per  cent,  protein,  1.8  per 
cent,  of  which  was  precipitated  casein.  This  leaves  only  0.2  per  cent, 
protein  from  the  cream  as  is  found  in  about  60  gm.  The  content  of 
whey  is  not  mentioned.  From  this  we  cannot  think  that  whey  was  added. 
Probably  the  mixture  contained  only  the  little  quantity  of  whey  that  was 
found  in  the  cream. 
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We  believe  that  this  very  low  content  of  whey,  and  therefore  of  salts, 
explains  why  Dr.  Morse's  children  did  not  gain.  A  child  needs  not  only 
sufficient  calories  of  protein,  fat  and  carbohydrate,  but  he  need-,  also  a 
definite  minimum  of  salts  contained  in  the  whey.  Give  a  child  too  little 
whey  and  he  rapidly  develops  a  salt  hunger,  the  first  symptom  of  which 
in  strong  children  is  a  cessation  of  the  gain  in  weight  and  in  weak  chil- 
dren, with  nutritional  disturbances,  is  a  rapid  fall  in  weight,  even  threat- 
ening death,  though  the  caloric  value  of  the  food  may  be  normal. 
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Chart  showing  loss  of  weight  in  grams  in  a  healthy  child  on  too  great  reduc- 
tion of  the  quantity  of  whey,  protein,  fat  and  carbohydrate  being  sufficient. 

We  show,  as  illustration,  a  curve  of  a  healthy  child  who  got  sufficient 
calories  of  protein,  fat  and  carbohydrate,  but  who  promptly  got  a  loss  of 
weight  and  did  not  thrive  when  the  whey  was  too  greatly  reduced. 
From  our  experience,  symptoms  of  salt-hunger  appear  when  the  whey 
in  the  mixture  is  reduced  below  300  to  350  c.c.  per  liter.  In  the  mixture 
used  by  Dr.  Morse,  with  very  low  whey-content,  there  must  have  been  a 
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marked  salt-hunger  in  these  children.  Considered  in  this  light  it  is 
self  evident  that  no  child  could  gain  on  such  feeding,  and  we  are  very 
happy  that  Dr.  Morse  did  not  get  worse  results. 

It  is  not  just  to  compare  this  food  to  eiweissmilch  which,  as  described 
by  Dr.  L,  F.  Meyer  and  myself,  contains  (without  sugar  additions)  casein 
3  per  cent.,  fat  2  to  3  per  cent.,  a  little  milk-sugar  and  almost  500  gm. 
of  whey.  We  are  certain  that  the  difference  in  the  results  obtained  by 
Dr.  Morse  and  ourselves  can  be  explained  on  this  basis. 

Berlin,  March,  1912.  H.  Finkelstein. 
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EEVIEW    OF    THE    1911    STUDIES    IN"    THE    NOEMAL 
METABOLISM     OF     CHILDREN 

J.  P.  SEDGWICK,  M.D. 

MINNEAPOLIS 

Since  this  subject  received  its  discussion  by  Langstein  and  Meyer^ 
last  year,  advance  has  been  made  along  various  lines.  Unfortunately 
this  work  is  not  accessible  to  all,  but  Grulee's"  work,  now  in  the  jDress, 
devotes  considerable  space  to  metabolism,  and  in  a  measure  makes  up  for 
this  deficiency  in  our  American  literature. 

Ott  and  Scott^  found  that  extract  of  the  infundibulum  starts  the 
flow  of  milk  in  about  one  minute  from  the  beginning  of  its  intravenous 
injection,  and  that  the  excretion  reaches  its  height  in  four  minutes,  after 
which  it  rapidly  falls  to  normal.  They  found  that  the  corpus  luteum 
(10  grains),  pineal  body  (5  grains)  and  the  thymus  (1  grain)  increased 
the  quantity  of  milk  four-fold  in  five  minutes.  The  ovary  minus  the 
corpus  luteum  had  no  effect.  The  amount  of  butter  fat  was  about  the 
same  in  the  secretion,  augmented  by  the  thymus,  corpus  luteum  and 
infundibulum. 

Helbich*  demonstrated  that  lactation  can  be  maintained  by  artificial 
evacuation  of  the  breast-milk  without  the  physical  stimulus  of  the  sucking 
child.  This  can  be  kept  up  for  weeks  and  months.  He  showed,  moreover, 
that  a  poorly  secreting  breast  may  have  its  milk  production  increased  by 
artificial  emptying  with  a  breast-pump.  The  lactation  curve  varies  very 
little  from  that  obtained  in  normal  breast  feeding. 

Studies  on  virginal  lactation  made  by  Pfaundler^  show  the  importance 
of  irritation  in  producing  a  milk  flow.  An  examination  was  made  of  the 
secretion  of  a  2-year-old  calf  which  had  not  been  covered  or  pregnant. 
The  animal  had  been  sucked  by  other  calves,  and  Pfaundler  considered  it 
definitely  proved  that  a  fully  normal,  virginal  animal  subjected  to  the. 
irritation  of  sucking  may  produce  a  proper  and  rather  profuse  milk 


1.  Langstein   and   Meyer:    Infant   Feeding   and   Metabolism    (Sedgwick    Ab.), 
1910,  Bergman,  Wiesbaden. 

2.  Grulee:    Infant  Feeding,   1912,  Saunders,  Philadelphia. 

3.  Ott,  I.,  and  Scott,  J.  C. :  The  Action  of  Animal  Extracts  upon  the  Secretion 
of  the  Mammary  Gland,  Arch.  Pediat.,  xxviii,  No.  10,  p.  1029. 

4.  Helbich,   H. :    Is   the   Physiological    Stimulus   Necessary   for    Starting  and 
Maintaining  Lactation?     Monatschr.  f.  Kinderh.,  x.  No.  8,  p.  391. 

5.  Pfaundler,  M. :  Virginal  Lactation,  Ztschr.  f.  Kinderh.,  iii,  No.  3,  p.  191. 
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secretion.  He  reviews  the  historical  cases  showing  similar  results  in  the 
human  being.  He  therefore  considers  that  the  usual  theories  concerning 
normal,  virginal  lactation  require  revision. 

Basch*"  considers  the  activity  of  the  breast  of  the  new-born  child  to 
be  an  excellent  indicator  of  the  functional  capacity  of  the  mother's  breast. 
Ho  gives  a  very  interesting  resume  of  the  literature,  as  well  as  clinical 
and  experimental  work  in  supporting  his  position.  He  considers  it  prob- 
able that  the  activating  bodies  are  carried  to  the  fetus  from  the  mother 
animal  by  way  of  the  blood. 

Talbot^  found  in  every  instance  that  the  milk-supply  of  the  mothers 
at  the  hospital  was  in  excess  of  the  needs  of  their  own  babies.  The  women 
were  paid  at  the  rate  of  60  cents  a  quart  for  breast-milk. 

Frank  and  Unger®  give  the  following  conclusions  concerning  the 
causes  which  produce  the  growth  of  the  mammary  gland : 

1.  Intra-uterine,  prepuberty  and  puberty  growth  of  the  breasts  are 
directly  dependent  on  ovarian  function.  (Tandler,  Foges). 

2.  A  cyclical  change  in  the  virgin  breast  occurs  under  the  influence 
of  the  ovary. 

3.  Castration  does  not  cause  rapid  regression  of  the  cyclical  breast 
hyperplasia. 

4.  No  proof  has  been  offered  to  show  that  the  fetus  or  placenta 
directly  produces  growth  of  the  breast  in  pregnancy. 

5.  Evidence  points  to  the  fact  that  the  persistent  corpus  luteum  of 
pregnancy  may  produce  this  breast  growth. 

6.  The  factors  which  favor  or  cause  the  persistence  of  the  corpus 
luteum  are  unknown. 

7.  Certain  evidence  (increase  of  the  breast  produced  by  hydatid  mole 
without  fetus,  chorio-epithelioma)  makes  it  unlikely  that  the  fetus  is 
at  any  time  the  controlling  factor, 

8.  Nature's  process  is  more  complicated  than  the  simple  chemical 
stimulus  assumed  by  Starling.  As  yet  hyperplasia  of  the  breasts  has  not 
been  experimentally  produced  except  by  parabiosis,  which  does  not  explain 
the  stimulus.  Possibly  the  influence  of  other  glands  of  internal  secretion 
complicates  the  problem. 

9.  Milk  secretion  is  no  index  of  quantitative  increase  in  breast  tissue. 

10.  Under  physiologic  conditions  milk  secretion  sets  in  when  the 
ovarian  influence  is  removed  in  the  new-born  after  birth;  in  the  puerpera 
as  the  corpus  luteum  of  pregnancy  regresses;  sometimes  postoperatively 

6.  Basch,  K.:  The  Mammary  Secretion  of  the  Child  as  an  Index  of  the  Secre- 
tory Capability  of  the  Mother,  Miinchen.  med.  Wchnschr.,  Iviii,  No.  43,  p.  2266. 

7.  Talbot,  Fritz  B. :  Two  Methods  of  Obtaining  Human  Milk  for  Hospital  Use, 
Boston  Med.  and  Surg.  Jour.,  1911,  clxiv,  304. 

8.  Frank,  Robert  T.,  and  Unger,  A.:   An  Experimental  Study  of  the  Causes 
which  Produce  the  Growth  of  the  Mammary  Gland,  Arch.  Int.  Med.,  1911,  vii,  812. 
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after  castration  in  the  virgin  (if  the  breast  has  been  activated  by  the 
corpus  luteum  of  menstruation). 

Knape^  found  no  bad  results  in  feeding  children  with  bres^t-milk 
preserved  by  the  addition  of  perhydrol.  Older  children  are  sometimes 
disturbed  by  the  taste. 

Grulee^"  concluded  from  clinical  observations  that  sodium  benzoate 
to  the  amount  of  2%  to  5  grains  in  twenty-four  hours,  given  to  artificially 
fed  infants  ranging  in  age  from  a  few  Aveeks  to  almost  2  years  produces 
no  recognizable  symptoms,  even  though  these  children  may  be  suffering 
from  gastro-intestinal  disturbances  of  a  serious  nature. 

Kleinschmidt"  found  that  the  proteins  of  cow's  milk,  casein,  albumin 
and  globulin  may  be  differentiated  from  each  other  by  means  of  anaphyl- 
actic experiments.  Albumin  from  cow's  milk  and  serum  from  cattle 
appear  to  be  identical.  Casein  appears  to  be  more  closely  allied  to  the 
globulin  than  to  the  albumin. 

A.  Filia,^-  as  the  result  of  his  researches  on  goats,  stated  that  uric 
acid  and  purin  bases  in  small  quantity  passed  through  the  milk;  the 
administration  of  food  rich  in  nuclein,  injections  of  lecithin,  uric  acid 
given  by  mouth  and  by  injection,  slightly  increased  the  elimination  of 
uric  acid  and  purin  bases.  He  found  no  difference  in  the  quantity  of 
uric  acid  and  purin  bases  eliminated  by  the  milk  in  uremic  or  healthy 
women. 

Barbier's'^  studies  based  on  a  dozen  cases  show  a  certain  parallelism 
between  the  salts  and  the  casein. 

Schloss"  found  that  the  composition  of  the  milk  bears  no  relation 
to  the  amount  produced  in  early  lactation.  Early  the  amount  of  calcium 
is  high.  This  is  followed  later  in  human  milk  by  a  fairly  constant  amount 
of  calcium. 

According  to  Plauchu  and  Eendu"  the  influence  of  multiparity  and 
age  of  the  nurse,  as  well  as  the  duration  of  the  breast  feeding  is  variable 
and  not  of  great  importance  on  the  fat  content  of  the  milk.  The  alimen- 
tary regimen,  as  well  as  galactogogues  and  menstruation  appear  to  have 
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Kinderh.,  x.  No.  10,  p.  500. 
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no  effect.  On  the  contrary  the  more  milk  a  nurse  has  the  less  is  the  butter 
content.  The  butter  content  is  higher  in  the  morning  than  in  the  even- 
ing. The  butter  content  at  the  beginning  of  the  nursing  is  higher  than 
at  the  end  of  nursing.  The  smaller  of  two  breasts  gives  the  higher  butter 
content.  Too  much  fat  in  the  milk  or  too  little  fat  is  thought  to  produce 
digestive  troubles,  especially  in  premature  infants. 

Autenrieth  and  Mueller^"  describe  colorimetric  methods  for  determi- 
nation of  kreatin  and  kreatinin  based  on  the  principle  of  the  Folin 
method,  and  a  colorimetric  method  for  sugar,  for  which  they  claim  the 
advantage  of  greater  ease  and  rapidity. 

Best^^  found  that  in  the  normal  person  foods  prepared  in  widely 
different  ways  were  well  digested.  He  considers  the  importance  of  the 
cooking,  in  as  far  as  the  digestion  is  concerned,  to  lie  mainly  in  its 
effect  on  the  appetite  and  the  accompanying  psychic  secretion  and  stimu- 
lation to  motility. 

According  to  Allaria^^  the  importance  of  the  chemical  reaction  of  the 
mouth  depends  on  its  influence  on  the  bacterial  flora  in  the  cavity,  as 
well  as  its  effect  on  the  diastatic  activity  of  the  ferment.  The  mouth  of 
the  new-born  is  neutral  (litmus)  with  frequent  inclination  to  a  slight 
acidity.  In  later  infancy  the  contents  of  the  mouth  show  various  chemical 
reactions  when  examined  with  litmus  paper.  Usually  blue  litmus  paper 
is  turned  red.  The  reaction  is  rarely  neutral  or  alkaline.  There  seems 
to  be  no  apparent  relation  between  the  chemical  reaction  of  the  contents 
of  the  mouth  and  the  secretory  irritation.  Therefore  the  saliva  may  be 
considered  as  an  almost  neutral  fluid.  The  saliva  is  less  often  and  less 
actively  acid  immediately  after  its  secretion  than  when  it  has  remained  in 
the  mouth  for  some  time.    The  saliva  is  acid  to  phenolphthalein. 

In  another  communication^^  he  states  also  that  isosmotic  food  solu- 
tions such  as  milk,  or  hyposmotic  food  solutions,  arrive  in  the  stomach 
in  a  very  definite  hyposmotic  condition;  hyperosmotic  solutions,  on  the 
contrary,  go  into  the  stomach  in  a  less  hyperosmotic  condition,  so  that 
the  saliva  may  be  considered  in  the  earliest  childhood  to  have  an  impor- 
tant physical-chemical  effect;  that  is,  the  regulation,  or  better,  the  lower- 
ing of  the  molecular  concentration  of  the  food  solutions  and  therefore 
a  decreasing  of  the  degree  of  osmotic  pressure  (osmo-regulating  or  osmo- 
moderating  function  of  the  saliva). 


16.  Autenrieth,  W.,  and  Funk,  Albert:  Concerning  the  Colorimetric  Determina- 
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f.  Kinderh..  x,  Xo.  4,  p.   179. 
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tion in  the  Infant.  Jahrb.  f.  Kinderh.,  xxiv,  Xo.  3,  p.  252. 
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The  arrival  of  the  saliva  food-mixture  in  the  stomach  causes  the 
immediate  secretion  of  gastric  juice  rich  in  hydrochloric  acid  and  of  a 
strong  concentration,  which  has  the  effect  of  bringing  about  an  osmotic 
equilibrium  with  the  blood. 

Salle^°  found  it  possible  by  means  of  raising  the  temperature  beyond 
a  certain  boundary,  in  the  case  of  young  dogs,  to  bring  about  a  disease 
picture  characterized  by  great  loss  of  weight,  rise  of  temperature,  diarrhea 
and  vomiting.  The  examination  of  the  excretory  function  showed  a 
lessening  of  the  gastric  juice,  a  decrease  of  the  digestive  power  of  the 
ferment,  a  lowering  of  the  total  acidity  and  the  content  of  free  hydro- 
chloric acid  or  even  the  disappearance  of  the  latter. 

Bahrdt  and  Bamberg^^  made  examinations  on  dogs  with  high  duodenal 
fistula  in  which  the  effect  of  acetic  acid  and  butyric  acid  was  tried  on  the 
peristalsis  of  the  stomach  and  intestine.  The  quantitative  relations  were 
especially  considered.  It  was  shown  that  relatively  small  amounts  of  the 
lower  acids,  amounts  which  gradually  came  into  the  chyme,  were  able  to 
hasten  the  peristalsis.  Moreover,  they  brought  about  a  lengthened  closing 
of  the  pylorus,  a  reflex  which  is  to  be  considered  as  a  protective  arrange- 
ment for  the  intestine  against  the  acid-containing  food  coming  out  of 
the  stomach.  Small  amounts  which,  fed  by  mouth,  brought  about  no 
increased  stomach  peristalsis,  increased  the  peristalsis  and  brought  about 
vomiting  and  diarrhea  when  they  passed  into  the  duodenum. 

They^-  also  found  that  acetic  acid  is  the  most  active  and  the  strongest 
among  the  substances  examined.  The  higher  the  acid  stands  in  the  series 
the  less  active  is  it  in  causing  peristalsis.  It  seems  possible  that  the 
organic  acids  which  are  formed  in  the  stomach  normally  ma)',  in  case  of 
pathological  increase  of  collection,  be  the  cause  of  acute  dyspepsia. 

Huldschinsky^^  gives  results  which  are  to  be  considered  in  relation 
to  normal  digestion  only: 

1.  In  feeding  with  human  milk  the  stomach  contains  only  very  small 
amounts  of  volatile  acids.  When  cow's  milk  is  fed  it  contains  from  three 
to  six  times  as  much. 

2.  The  amounts  of  volatile  fatty  acids  found  in  the  stomach  when 
cow's  milk  is  fed  corresponds  with  the  amount  of  fat  contained  in  the 
food.    Protein  and  sugar,  however,  have  no  influence. 

3.  The  formation  of  the  volatile  acids  in  the  stomach  of  the  normal 
infant  can  only  be  explained  by  the  fermentative  splitting  of  the  glycerids 

20.  Salle,  V.:  The  Effect  of  the  Air  Temperature  upon  the  Secretory  Activity 
of  the  Stomach,  Jahrb.  f.  Kinderh.,  xxiv,  No.  G,  p.  697. 
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iii.  313. 

22.  Bahrdt.  H.,  and  Bamberg,  H. :  Animal  Experiments  upon  the  Action  of  the 
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of  these  acids.    The  kind  of  lower  fatty  acid  which  is  formed  iorresi)ond.< 
with  the  preformed  acids  in  the  milk  fat. 

Acetic  acid  is  formed  in  small  amounts  only  in  the  normal  infant 
stomach.  It  appears  possible  that  through  a  pathologic  increase  of  the 
amount  of  cow's  milk  in  the  stomach  there  may  arise  acids  which  in  them- 
selves are  less  toxic;  that  is,  butyric,  caproic  and  caprylic  acids,  but  which 
in  gi'eater  amounts  increase  the  peristalsis  and  cause  acute  dyspepsia. 

According  to  Schmidt,-*  pieces  of  vegetable  tissue  which  are  left  two 
to  four  hours  in  the  incubator  with  a  pepsin-hydrochloric  acid  solution 
and  then  placed  in  a  solution  of  pancreatic  ferments  show  marked  soften- 
ing so  that  a  slight  pressure  of  the  finger  or  even  a  shaking  of  the  test- 
tube  change  them  into  a  gruel-like  mass.  This  influence  of  the  stomach 
on  vegetables  must  be  considered  as  a  chemical  action.  In  the  past  the 
breaking-up  function  of  the  stomach  has  been  given  too  little  attention 
in  comparison  with  the  dissolving  function, 

Davidsohn-^  states  that  pepsin  is  found  in  the  infant  stomach,  but 
exerts  no  diirestive  action.  He  considers  the  coagulating  ferment  and  the 
proteolytic  ferment  one. 

Kleiner-"  found  that  the  contents  of  the  stomach  and  small  inte^^tine 
of  normal  rabbits,  kept  on  a  diet  poor  in  easily  convertible  carbohydrates, 
when  removed  immediately  after  killing  the  animal,  usually  contain  a 
very  small  but  measurable  amount  of  dextrose.  A  preceding  nephrectomy 
does  not  increase  the  amounts  of  the  dextrose  in  these  viscera. 

Sedgwick  and  Schlutz"  found  that  a  preliminary  digestion  of  fat 
with  gastric  lipase  increased  the  action  of  pancreatin  on  emulsified  fat. 
^YhG■ther  the  effect  shown  was  a  summation  or  activation  was  not  proved, 
but  they  concluded  that  the  function  of  the  gastric  lipase  does  not  end 
when  the  stomach  contents  pass  the  pylorus  and  are  neutralized  in  the 
duodenum. 

Cowie  and  Lyon-^  found  that  the  pyloric  opening  and  closing  can  be 
easily  demonstrated  in  infants'  stomachs.  Evacuation  of  the  stomach  was 
delayed  by  experimental  acidity  (sustained  duodenal  closing  reflex),  as 
well  as  in  experimental  alkalinity  (delayed  pyloric  opening  reflex).  Free 
acid  was  not  found  necessary  for  pyloric  opening  in  the  infant.    In  hyper- 

24.  Schmidt.  Adolf:  Concerning  the  Comminuting  Function  of  the  Stomach 
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secretion  in  infants,  protein-containing  food  appeared  to  leave  the 
stomach  more  readily  than  water  because  of  its  binding  property  for  acid. 

Klotz-^  finds  the  acid  formation  in  pancreatic  digestion  weal<"est  with 
wheat.  It  is  increased  with  rye,  still  more  with  barley,  and  to  the  highest 
degree  with  oats. 

His  results  show  that  the  bacterial  content  in  the  stool  of  the  breast- 
fed child  corresponds  in  general  to  that  which  we  find  in  the  bottle-fed 
child  which  is  receiving  two  carbohydrates.  The  different  forms  of  sugar 
influence  the  fermentative  process  with  different  intensity.  Especially 
aggravating  in  effect  are  the  starches,  and  among  them  more  noticeable 
energetically,  barley  and  oatmeal.  It  is  possible  to  increase  the  number 
of  bacteria  in  the  feces  to  a  maximum  by  a  pre-arranged  variation  of  the 
carbobydrates.  Bacteria  appear  in  the  infant  to  represent  from  30  to 
36  per  cent,  of  the  dry  fecal  substance.  It  seems,  moreover,  not  improb- 
able that  when  an  increase  of  the  bacteria  is  not  found  when  we  are 
ministering  high  molecular  carbohydrates,  that  a  disturbance  in  the 
working  together  of  the  intestinal  enz3'mes  and  intestinal  bacteria  is 
indicated. 

Edelstein^"  says: 

1.  Dyspeptic  and  normal  stools  of  breast-fee^  children  show  acetic 
acid  as  the  chief  constituent  among  the  volatile  fatty  acids.  The  amount 
of  butyric  acid  may  be  as  high  as  0.06  per  cent,  in  the  normal  stool  from 
the  breast-fed  child.  In  dyspeptic  cases  the  stools  may  show  small  quan- 
tities of  caprylic  and  formic  acid. 

2.  The  volatile  fatty  acids  in  the  stomach  contents  of  children  fed 
with  full  cow's  milk  consists  of  caprylic,  caproic,  butyric  and  a  little  acetic 
acids.    Caprylic  and  butyric  acids  are  present  in  like  amounts. 

3.  In  buttermilk,  according  to  Koppe  (Yibelmilch),  and  in  sour 
milk  which  has  stood  for  two  days,  the  volatile  fatty  acids,  principally 
acetic  acid,  are  present.  In  the  sour  milk  up  to  0.05  per  cent,  and  in  the 
Vibelmilch  up  to  0.03  per  cent.;  that  is,  acetic  acid  with  a  little  butyric 
acid. 

Bauer^^  confirms  the  work  of  Talbot  on  curds. 

Brennemann^^  says  that  in  all  his  experience  he  has  never  seen  a  hard 
curd  unless  a  considerable  amount  of  raw  milk  casein  was  given,  and  has 
never  seen  hard  curds  persist  or  occur  when  boiled  milk,  no  matter  in 
what  amount,  was  given.  He  considers  the  difference  in  the  action  of 
rennin  on  raw  and  boiled  milk  as  significant  in  this  connection. 
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While  Ibrahim^^  confirms  the  findings  of  Wernstedt  and  Talbot,  he 
also  considers  the  casein  "curds"  more  common  in  uncooked  milk. 

Pfaundler^*  calls  attention  to  the  fact  that  Talbot's  biologic  method 
does  not  show  a  protein  body  of  definite  chemical  constitution,  but  only 
certain  groups  attached  to  the  protein  bodies.  Therefore,  strictly  consid- 
ered, the  experiments  of  Uffenheimer  and  of  Talbot  and  others  show  only 
the  presence  of  such  foreign  radicals,  not,  however,  the  presence  of  casein 
or  derivatives  of  the  same  in  the  infant's  stool.  He  grants  freely,  how- 
ever, that  it  is  probably  a  casein  derivative. 

Stolte^"'  considers  that  one  com.mon  principle  is  fundamental  in  the 
methods  of  feeding  which  give  good  results,  and  that  is  the  formation  of 
soap  or  solid  stools. 

Saito^"  says  the  fat  content  of  the  feces  of  the  infant  is  almost  con- 
stant, either  by  natural  or  by  artificial  feeding ;  that  is,  it  makes  up  about 
20  per  cent,  of  the  salt  constituent  of  the  stools.  Fat  amounts  to  about 
96  per  cent,  in  the  new-born  child ;  especially  in  artificial  feeding  the  fat 
content  of  the  feces  is  usually  higher  and  may  go  at  times  up  to  40  per 
cent,  or  even  more.  In  dyspepsia  the  fat  content  seems  to  be  higher. 
Atrophic  children  always  show  a  higher  fat  content,  which  becomes  lower 
in  convalescence.  The  feces  of  the  new-born  child,  as  in  dyspepsia,  are 
especially  rich  in  oleic  acid,  which  decreases  in  amount  as  the  child  grows, 
or  in  convalescence.  The  so-called  "curds"  in  the  feces  are  chiefly  solid 
soap  compounds  of  the  fatty  acids;  0.03  per  cent,  of  the  dried  substance 
of  the  feces  is  made  up  of  cholesterin  and  contains  no  saponifiable  sub- 
stances. In  a  rough  manner  the  composition  of  the  fat  in  the  feces  may 
be  recognized  by  microchemical  means.  If  a  drop  of  concentrated  sul- 
phuric acid  be  put  on  a  small  piece  of  feces,  numerous  fatty  acid  crystals 
appear  in  the  place  of  the  soaps,  and  the  individual  fat  drops  are  still 
plainer  under  the  microscope. 

Enofel  and  Turnau^'^  state  that  urines  of  breast-fed  children  react 
positively;  that  is,  they  show  a  black  precipitate,  while  the  urines  of 
artificially  fed  children  give  a  negative  reaction  when  treated  as  follows : 
15  or  20  drops  (about  1  c.c.)  of  a  2  per  cent,  silver  nitrate  solution  are 
added  to  5  c.c.  of  urine.  This  is  allowed  to  stand  quietly  for  about  ten 
minutes. 
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Boschan^^  thinks  that  the  Engel  and  Turnau  nrine  reaction  does  not 
depend  on  whether  the  child  is  fed  with  breast  or  cow's  milk,  but  on  the 
chlorid,  phosphate  and  carbonate  content  of  the  urine. 

The  discoverers  of  the  reaction  state,  however,  that  they  had  recog- 
nized the  fact  all  along  that  the  chlorin  is  of  great  importance  in  this 
silver  nitrate  reaction.  They  state  that  on  the  basis  of  numerous  chlorin 
determinations  in  the  urine  of  breast-fed  children,  they  have  found  that 
this  amount  of  silver  nitrate  is  sufficient  to  oversaturate  the  maximum 
chlorin  content  in  5  c.c.  of  the  urine  from  breast-fed  children.  ISTaturally 
the  key  to  the  reaction  lies  in  these  quantitative  data.  If  the  amount  of 
silver  nitrate  used  with  the  urines  of  the  infants  fed  with  cow's  milk  is 
increased  above  the  saturation  point,  a  discoloration  is  also  produced. 
This,  however,  is  different  from  that  of  the  urine  of  breast-fed  children 
which  shows  from  a  yellowish  to  a  reddish  brown.  If  there  is  any  doubt 
it  is  advisable  to  compare  the  color  with  the  reaction  from  a  breast-fed 
normal  child. 

Woodyatt^^  and  Helmholz  found  the  losses  in  "The  Use  of  Blood 
Charcoal  as  a  Clearing  Agent  for  Urine  Containing  Glucose"  were  not 
constant  even  in  the  same  urines,  but  varied  widely  with  the  weight  of 
charcoal  used,  the  amount  of  shaking  and  the  duration  of  contact. 

Different  samples,  however,  acting  in  divergently  opposite  ways,  make 
it  necessary  that,  before  any  conclusions  be  drawn  from  measurements 
made  by  the  Bang  and  Bohmannsson  method,  the  individual  sample  of 
charcoal  which  is  used  shall  be  thoroughly  tested  in  control  experiments. 

Amberg*"  and  Knox  consider  it  probable  that  a  very  appreciable  part 
of  the  nitrogen  contained  in  the  urine  of  the  normal  breast-fed  infant  is 
excreted  in  the  form  of  hippuric  acid. 

Fleischner*^  found  that  meat  given  twice  daily  to  children  of  6  years 
gives  rise  to  a  decided  increase  in  the  indicanuria  and  is  a  cause  of  pro- 
nounced intestinal  putrefaction.  This  was  found  even  more  markedly 
the  case  in  3-year-old  children.  Meat  given  twice  daily  to  9-  and  12-year- 
old  children  did  not  cause  an  increase  of  indicanuria.  He  concludes  that 
the  giving  of  meat  more  than  once  daily  to  children  under  9  years  of  age 
is  inadvisable. 

Eeuss*^  states  that  indican  is  often  found  in  the  urine  of  breast-fed 
children  during  the  first  weeks  of  life,  sometimes  in  large  quantities, 
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•without  its  being  possible  to  demonstrate  chemically  any  pathologic  phe- 
nomenon. It  is  found  with  good  nutrition  and  with  stationary  weight, 
with  frequent  bowel  movements  and  where  there  is  an  inclination  to 
constipation.  Indicanuria  is  usually  lacking  on  the  first  day,  is  rare  on 
the  second  day,  and  is  found  more  commonly  and  intensively  on  the  third 
and  fourth  days.  Moreover,  during  the  following  days  its  appearance  is 
not  rare. 

The  summary  of  Hamill  and  Blackfan's  study*^  of  the  albumin  in  the 
urines  of  normal  children  is  too  valuable  to  omit : 

1.  There  has  been  no  relationship  between  the  specific  gravity  and  the 
form  or  amount  of  albumin. 

2.  The  reaction  has  had  no  influence  on  the  production  of  albumin. 

3.  Sugar,  acetone  and  diacetic  acid  were  never  found.  They  may, 
therefore,  be  considered  as  having  no  bearing  on  the  production  of 
albumin. 

4.  Indican,  phenol  and  urobilinogen  when  present  were  usually  associ- 
ated with  albumin,  but  albumin  was  sometimes  absent  when  they  were 
all  present,  and  the  amount  was  never  greater  when  associated  with  them 
than  it  was  in  the  cases  in  which  they  were  absent. 

5.  Crystals,  when  present  in  amounts,  such  as  are  occasionally  found 
in  normal  children,  are  in  no  way  responsible  for  the  associated  albumin. 

6.  The  milk  disturbances  of  the  intestinal  digestion,  as  shown  by  the 
examination  of  the  stools,  were  not  sufficient  to  account  for  the  occurrence 
of  albumin. 

7.  The  blood-pressure  was  within  the  normal  range  in  all  cases,  and 
therefore  did  not  influence  the  albumin  output. 

8.  The  albumin  elimination  was  the  same  on  mixed  and  exclusive 
milk  diets. 

9.  They  found  no  children  in  whom  the  albumin  excretion  corre- 
sponded to  the  requirements  for  postural  or  orthostatic  albuminuria,  a 
rather  surprising  result  in  view  of  the  frequency  with  which  this  condition 
is  supposed  to  occur. 

10.  Thirty-two  and  one-half  per  cent,  of  the  children  showed  occa- 
sional hyaline  casts  and  cylindroids  in  their  urines.  They  do  not  consider 
their  "occasional  presence"  as  indicative  of  a  lesion  of  the  kidneys,  but 
rather  as  suggesting  a  temporary  overtaxation  of  the  kidneys  resulting 
from  variations  in  the  habits  of  life  of  the  individuals  which  are  too 
slight  to  be  recognized. 

11.  Eight3'-eight  and  seven-tenths  per  cent,  of  the  urines  of  these 
124  children  showed  albumin,  27.4  per  cent,  showing  serum-albumin 
alone,  and  in  combination ;  and  85.4  per  cent,  an  albuminous  body  precip- 
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itated  by  acetic  acid  in  the  cold.  These  two  albumins  were  nearly  always 
present  in  very  slight  traces,  occasionally  in  slight  traces  and  rarely  in 
traces. 

In  thirty-eight  children  the  twenty-four-hour  specimens  showed 
nucleo-albumin  in  all  but  one,  and  in  this  case  samples  examined  over 
prolonged  periods  of  time  showed  nucleo-albumin  frequently. 

In  these  thirty-eight  children,  the  percentage  of  serum-albumin  was 
very  much  higher  (42.1  per  cent.)  than  in  the  total  number  of  cases 
examined.  They  believe  therefore  that  it  is  possible  to  demonstrate  in 
the  urine  of  every  presumably  healthy  child  traces  of  an  albuminous  body 
precipitated  by  acetic  acid.  Consequently  this  substance  must  be  regarded 
as  an  exceedingly  common,  if  not  constant  manifestation  in  the  urine  of 
children  up  to  14  years  of  age,  and  as  of  no  clinical  significance. 

They  do  not  believe  that  serum-albumin  in  the  amounts  in  which  it 
appears  in  these  children  indicates  a  diseased  condition  of  the  kidneys 
any  more  than  does  the  presence  of  occasional  hyaline  casts  and  cylin- 
droids,  and  that  its  etiology  may  be  considered  the  same  as  that  given  for 
these  former  elements, 

Simon's**  statement  that  the  urines  of  new-born  infants  on  which  he 
worked  did  not  give  creatinin  reactions  at  the  dilutions  recommended  by 
Folin  does  not  agree  with  the  results  of  Sedgwick,  who  found  reactions 
of  10-250  to  10-500  dilutions  to  be  common.  All  of  Sedgwick's  infants 
were  at  the  mothers'  breasts  and  were  usually  given  no  other  fluid,  which 
could  dilute  the  urine.  Simon  found  that  new-born  infants  have  a  high 
nitrogen  excretion  during  the  first  week  which  sinks  to  the  normal  propor- 
tions later.  He  found  that  the  new-born  child  (during  the  first  few  days 
of  life)  excretes  unsplit  polypeptids  up  to  12  per  cent. 

Hadlich*^  finds  that  the  amino-acid  content  of  the  urine  of  older 
children  corresponds  to  that  in  adults.  Diseases  with  fever  do  not 
generally  increase  it.  It  is,  however,  increased  by  severe  enteritis.  In 
the  infant  the  value  is  generally  raised,  but  apparently  is  not  dependent 
on  the  condition  of  the  child  or  the  food  or  character  of  the  stool.  There 
is  one  condition  especially,  however,  in  which  this  does  not  hold,  and  that 
is  alimentary  intoxication.  This  corresponds  to  the  views  of  Finkelstein 
in  that  it  is  in  this  condition  that  the  oxidation  capability  of  the  organism 
is  disturbed.  The  presence  of  uric  acid  in  the  urine  indicates  an  inca- 
pacity of  the  organism  to  catabolize  the  amino-acids  brought  to  it  from 
the  intestine  further,  to  the  point  of  ammonia,  and  by  this  means  prepare 
them  for  the  formation  of  urea. 
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Eeuss*''  finds  that  the  urines  of  newly  born  children  contain  gl5'Cocoll 
as  a  normal  constituent. 

According  to  Birk/^  in  the  artificially  fed  new-born  child  about  one- 
half  of  the  nitrogen  introduced  is  excreted  in  the  urine.  In  the  naturally 
fed  child  only  one-sixth  to  one-seventh  of  the  nitrogen  is  given  off.  From 
the  above  a  fundamental  difference  between  the  artificial  and  natural 
feeding  of  the  new-born  child  is  shown.  It  is  almost  like  a  law  to  be 
observed  that  the  longer  the  period  of  underfeeding  continues,  just  so 
much  more  intensive  are  the  symptoms  of  exudative  diathesis  which 
develop  later. 

The  hypodermic  injection  of  urine  in  the  lower  animals  causes  the 
appearance  of  hemolytic  precipitates,  and  complement-binding  antibodies 
in  their  serum.  The  precipitation  is  always  stronger  with  normal  than 
with  protein-containing  urine.  On  the  contrary  the  protein-containing 
urine  produces  more  complement  binding. 

The  apparatus  designed  by  Lawrence**  for  collecting  urine  in  female 
infants,  for  use  in  the  Boston  Floating  Hospital,  has  been  found  very 
valuable  by  the  reviewer.  It  consists  of  an  adhesive  plaster  strap  one- 
haif  to  2  inches  wide  and  4  to  G  inches  long,  split  at  one  end,  thus 
forming  two  tails  to  be  directed  backward  and  outward  over  the  buttocks. 
An  elliptical  opening  is  cut  through  the  strap  and  through  this  opening 
the  thumb  of  an  old  rubber  glove  is  passed  and  turned  down  on  the 
adhesive  surface  of  the  strap.  The  tip  of  the  thumb  is  then  cut  out  and  a 
test-tube  inserted  in  the  opening.  The  test-tube  may  be  wrapped  with 
adhesive,  if  desired,  to  avoid  slipping.  The  opening  in  the  adhesive, 
armed  with  the  rubber  thumb,  is  placed  with  the  adhesive  portion  toward 
the  body  so  that  the  opening  is  over  the  vulva.  The  urine  is  then  passed 
directly  into  the  test-tube. 

For  collecting  twenty-four-hour  specimens  the  test-tube  is  replaced  by 
a  piece  of  glass  tubing  which  is  connected  by  a  rubber  piping  with  a  bottle 
placed  inside  the  bed. 

Interesting  apparatus  for  the  collection  of  excreta  is  described  by 
Dubois,*"  as  well  as  by  Rowland  and  Cook.^^ 

The  minimum,  as  well  as  the  maximum,  blood-pressure  increases  with 
the  age  of  the  child,  according  to  Sahle,''^  and  is,  moreover,  dependent 


46.  Reuss,  A.:   Concerning  the  Presence  of  Glycocoll  in  the  Urine  of  the  J^ew- 
Born  Infant.  Ztschr.  f.  Kinderh.,  iii,  No.  3,  p.  236. 

47.  Birk,   W. :    Contribution   to  Physiology  of  the  Newborn   Child,  Monatschr. 
f.  Kinderh.,  1911,  No.  1,  p.  5. 

48.  Lawrence,  Charles  H. :  A  Method  of  Collecting  Urine  from  Female  Infants, 
Boston  Med.  and  Surg.  .Jour.,  1911,  clxiv,  309. 

49.  Dubois,   Eugene   F. :    An   Apparatus   for   the   Collection   of   the   Excreta   of 
Infants,  Am.  .Jotjr.  Dis.  Child.,  1911,  ii,  415. 

50.  Howland  and  Koch:  A  Metabolism  Bed  for  Infants,  Am.  Jouk.  Dis.  Child., 
1911,  ii,  419. 

51.  Salle,  v.:  Blood-Pressure  in  Children,  Jahrb.  f.  Kinderh.,  Ixxiii,  273. 
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within  certain  boundaries,  on  the  weight  and  size  of  the  child;  also  the 
height  of  the  amplitude  becomes  greater  with  increasing  age.  Deviations 
from  the  average  are  shown  in  lymphatism  (lower),  neuropathy  and  neph- 
ritis (higher), 

Emerich  Eusz^^  finds  the  absolute  values  of  the  viscosity  of  the  blood 
and  refraction  of  the  plasma  to  vary  within  wide  boundaries  according 
to  the  condition  of  the  infant.  The  viscosity  rises  during  the  first  days 
of  life,  then  sinks  sharply.  This  decrease  then  goes  on  more  slowly 
through  the  whole  first  year.  The  refraction  rises  sharply  also  during  the 
first  days  of  life.  There  is  then  under  normal  conditions  a  decrease  up  to 
the  fourth  or  eighth  day  after  which  it  begins  to  rise  again  strongly. 
This  rise  continues  then  slower  and  slower  through  the  whole  first  year 
of  life.  The  day's  variations  of  the  refraction  and  viscosity  of  the  blood 
are  most  marked  from  morning  to  midday.  The  decrease  begins  at  mid- 
day and  goes  on  until  evening.  The  cause  of  the  high  morning  value 
is  the  concentration  of  the  blood  during  the  eight  hours  of  the  night  fast. 
The  influence  of  the  taking  of  food  on  the  refraction  and  viscosity  of  the 
blood  appears  to  differ  with  the  condition  of  the  child.  The  normal  child 
does  not  seem  to  be  affected  by  the  food  unless  it  causes  a  decrease.  When 
the  child  is  not  progressing  an  increase  occurs. 

Miss  Michael's^^  work  confirms  the  blood-pressure  results  of  Frau 
Wolfensohn-Kriss,  as  she  found  the  pressure  to  increase  apparently  with 
height  and  weight,  as  well  as  age.  She  found,  however,  on  application 
of  Sallom's  formula,  thus  obtaining  the  blood-pressure  per  square  milli- 
meter, that  the  actual  blood-pressure  of  a  40-pound  5-year-old  child  and 
that  of  an  80-pound  15-year-old  were  practically  the  same. 

Mills'  ^*  summary  and  conclusions  concerning  the  utilization  of  fats 
and  oils  given  subcutaneously  were  as  follows : 

"1.  Olive,  peanut,  cocoanut,  sesame,  cotton-seed,  lard-oils,  unsalted 
butter-fat  and  lard  may  be  given  hyppdermically  and  over  a  considerable 
period  without  local  irritation,  provided  aseptic  care  is  used,  and  no  con- 
stitutional disturbance  occurs  provided  precautions  are  used  to  prevent 
injection  into  the  blood-stream. 

2.  Emulsions  of  these  oils  made  with  3  to  5  per  cent,  of  egg 
lecithin  and  water  are  permanent,  and  cause  no  irritation  if  given 
subcutaneously. 

3.  Oils  and  fats  given  subcutaneously  are  absorbed  by  means  of  the 
lymphatic  system  and  eventually  reach  the  thoracic  duct. 


52.  Rusz,  Emerich:   Physiological  Variations  in  the  Viscosity  and  Refraction 
of  the  Blood  of  Infants,  Monatschr.  f.  Kinderh.,  1911,  x,  No.  7,  p.  36. 

53.  Michael,  May:  A  Study  of  Blood-Pressure  in  Normal  Children,  Am.  Jour. 
Dis.  Child.,  1911,  i,  272. 

54.  Mills,  Lloj'd,  H. :  The  Utilization  of  Fats  and  Oils  Given  Subcutaneously, 
Arch.  Int.  Med.,  1911,  vii,  694. 
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4.  Lymphatic  vessels  and  glands  in  contact  with  and  transmitting  oil 
for  any  length  of  time  become  hypertrophied  and  are  thus  better  able  to 
carry  oil. 

5.  The  amount  of  absorption  of  plain  oil  from  the  subcutaneous 
tissues  after  injection  during  starvation  is  so  small  as  to  be  negligible. 
Emulsified  oils  and  fats  injec-ted  during  starvation  are  absorbed  in 
amounts  sufficient  to  furnish  from  one-half  to  two-thirds  of  the  full 
calorific  requirement  of  the  animals  injected. 

6.  Oils  and  fats  so  injected  and  absorbed  have  no  more  influence  on 
the  destruction  of  protein  in  starvation  than  has  fat  given  alone  by 
mouth, 

7.  Plain  oils  injected  subcutaneously  under  conditions  of  low  protein 
ingestion  are  little,  if  any,  better  absorbed  than  when  similarly  given 
during  starvation.  Emulsified  oils  injected  under  these  conditions  are 
absorbed  quite  as  well  as  similar  oils  given  to  starving  animals. 

8.  Plain  and  emulsified  oils  are  absorbed  about  equally  well  when  the 
animals  injected  are  given  a  plentiful  supply  of  protein  in  their  food. 
This  probably  furnishes  the  large  quantity  of  lipolytic  enzymes  necessary 
for  body  action  on  plain  oil. 

9.  The  injection  of  oils  subjected  to  lipolysis  causes  death,  which  is 
due  apparently  to  the  production  of  oleic  or  other  acids,  with  the  possible 
formation  of  toxic  quantities  of  soaps. 

10.  Oil  absorbed  from  the  tissues  after  subcutaneous  injection  is 
(a)  burned  in  the  body  for  the  production  of  heat  and  energy,  thus 
sparing  the  body  fat;  (b)  retained  as  such  within  the  organism;  or 
(c)  possibly  converted  into  body  fat  by  reconstruction  in  the  liver,  from 
which  it  may  be  sent  for  storage  to  the  various  fat  depositories,  after 
which  it  is  drawn  on  as  needed.    Proof  of  this  last  proposition  is  lacking. 

11.  It  seems  likely,  from  comparative  examination  of  the  iodin  indices 
of  the  ether  extracts  of  visceral  and  adipose  tissue,  that  the  actively  func- 
tioning viscera  use  oil  and  fat  absorbed  after  subcutaneous  injection  for 
the  direct  performance  of  their  functions,  and  that  the  storage  of  the 
foreign  fat  given  in  excess  of  the  nutritive  requirement  takes  place  prin- 
cipally in  the  subcutaneous  tissue,  liver  and  lungs,  to  a  small  extent  in  the 
kidneys  and  spleen,  while  the  pancreas  and  stomach  and  intestines  are 
practically  uninfluenced. 

12.  This  demonstration  that  after  injection  under  suitable  conditions 
oils  can  be  absorbed  to  an  amount  capable  of  covering  so  large  a  propor- 
tion of  the  calorific  requirement  suggests  the  application  of  such  injections 
to  the  treatment  of  wasting  diseases,  to  the  cachectic  conditions  associated 
with  imperfect  metabolic  processes  and  especially  to  tuberculosis,  in 
which  the  intolerance  to  fats  is  almost  S3Tnptomatic." 
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The  pediatrist  will  at  once  recognize  the  value  of  a  perfected  method 
of  hypodermic  feeding. 

Carpenter^^  found  the  energy  metabolism  of  the  new-born  child 
expressed  per  unit  of  w^eight,  obtained  by  subtracting  the  metabolism  of 
the  mother  alone  from  that  of  mother  and  child  together,  to  be  two  and 
a  half  times  that  of  the  mother.  Expressed  per  unit  of  surface,  the  energy 
metabolism  of  the  new-born  child  was  not  found  greater  than  that  of  the 
nursing  mother,  but  higher  than  that  of  a  woman  in  complete  sexual  rest. 

The  energ}^  quotient  among  the  new-born  fluctuates  within  wide  range 
according  to  Samelson^^  so  that  it  would  probably  be  well  in  place  of  the 
former  ideas,  to  set  it  at  from  115  to  150  calories. 

Hess^'^  says  that  the  energy  quotient  needed  by  premature  and  under- 
weight infants  averages  between  115  and  170  calories  when  below 
1,500  gm.  in  weight;  when  over  1,500  gm.  the  requirement  is  not  so 
high  —  between  100  and  132  calories. 

Niemann"-''  considers  the  water  balance  the  most  important  of  his 
metabolism  experiences.  The  question,  "What  does  the  difference  in 
weight  of  the  body  on  the  scales  mean?  Is  it  body  substances  or  is  it 
water?"  he  believes  one  of  greatest  importance  for  the  understanding  of 
the  condition  of  the  child  and  for  the  condition  of  the  metabolism  proc- 
esses of  the  infant.  And  this  is  one  of  the  questions  which  we  find  most 
difficult.  We  have  to  consider  the  water  introduced  and  the  water 
formed  by  oxidation.  Niemann  believes  that  in  weaker,  normal  infants, 
as  one  of  his  children  was,  water  is  lost  with  the  taking  on  of  body 
substance  and  also  that  when  the  child  is  brought  under  favorable  con- 
ditions of  nourishment  and  forced  to  oxidize  body  substance,  its  behavior 
toward  the  water  does  not  change  and  at  any  rate  no  water  is  added. 
Under  no  conditions  did  there  appear  to  be  a  tendency  to  putting  on 
water  in  the  case  of  simple  body  increase.  In  the  case  of  very  dry  air 
much  water  was  lost  by  the  respiration.  He  found  that  with  approxi- 
mately the  same  body  weight  an  artificially  nourished  child  gives  off 
considerably  more  carbon  dioxid  and  water  per  square  meter  of  surface 
than  one  naturally  fed.  On  the  contrary,  two  artificially  fed  children  in 
spite  of  marked  differences  in  weight  gave  off  almost  the  same  amount. 

The  daily  capacity  per  square  meter  of  surface  was  1,347  calories. 
Four  of  his  very  interesting  tables  may  be  included : 


55.  Carpenter,  Thorne  M.,  and  Miirliii,  John  E.:  The  Energy  Metabolism  of 
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184. 
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mature Infants,  Ztschr.  f.  Kinderh.,  1911,  ii,  31. 

57.  Hess,  J.  H. :  A  Study  of  the  Pyloric  Needs  of  Premature  Infants,  Am.  Jour. 
Dis.  Child.,  1911,  ii.  802." 
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Table  1. — Showing   Water  Balance  in  an  Infant  During  a  Seven-Day 

Observation 

Water                          1st          2nd          3rd          4th  5th  6tl.  7th 

Excreted                     Day         Day         Day         Day  Day  Day  Day 

Through    respiration     .  .  .    304.8       288.0       278.4       288.0  300.0  254.4  328.8 

Through    sweat    6.5        3.0  5.0            1.0  16.9 

Through    urine     500.0       470.0       490.0       445.a  510.0  46a.O  405.0 

Through    feces    28.0         28.0         28.0         28.0  28.0  28.0  28.0 


Total  water  excretion  839.3       780.0       796.4       744.0       843.0       743.4       778.7 
Water  given    693.8       693.8       693.8       668.0       668.0       689.0       745.0 


Balance    —145.5     —92.2  —102.6     —76.0  —175.0     —54.4     —33.7 

Table   2. — Estimate  of   Carbon   Balance  in  an   Infant   During   a   Six-Day 

Obseuvation 

Carbon  —  Sum  of  Days  —       24  Hr.  Average 

Excretion  1-3  '^4-6  for  Days   1-6 

Through    respiration     151.3  148.0  49.9 

Through    urine    6.1  4.0  1.7 

Through    feces    s.l  8.0  2.7 

Total    C.    excretion    165.5  160.1  54.3 

Carbon  taken  in    224.7  168.8  68.0 

Carbon   balance    +59.2  +26.7  +14.3 

Table  3. — Nitrogen  Balance  During  a  Six-Day  Observation  on  an  Infant 

Nitrogen  —  Sum  of  Days  —       24  Hr.  Average 

Excretion  1-3  "^4-6  for  Dajs  1-6 

In  the  urine   9.12  9.68  3.13 

In  the  feces    1.20  1.20  0.40 

Total  Nitrogen  excretion     10.32  10.88  3.53 

Nitrogen   taken   in    13.25  14.19  4.57 

Nitrogen    balance    +2.93  +3.31  —1.04 

Per  kilogram  of  weight  and  day  the  following  values  are  given : 

Calorie  intake  (net) 11-i  cal. 

Taken  on   29  cal. 

Heat  formation   85  cal. 

In  this  case  the  daily  production  of  heat  per  square  meter  of  surface 
amounted  to  1,297  calories. 

Salge^^  believes  it  important  for  clinical  purposes  that  the  young 
infant  can  regulate  the  osmotic  pressure,  or  better,  the  physiologic  compo- 
sition of  its  body  fluids,  but  imperfectly.  The  physiologic  insufficiency  of 
regulation,  as  it  is  seen  in  the  young  infant,  gives  the  basis  for  various 
pathologic  conditions. 


59.  Salge.   B.:    Concerning   the   Pliysical    Properties   of   the   Blood   of   Infants, 
Ztschr.  f.  Kinderh.,  1911,  ii,  No.  5,  p.  347. 
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Adler  and  Blake's^"  conclusions  are  as  follows : 

1.  The  amount  of  base  excreted  in  the  urine  in  acidosis,  while  follow- 
ing in  general  the  variations  in  the  amount  of  ammonia,  may  show  differ- 
ences which  are  of  importance  in  estimating  the  power  of  the  organism 
to  resist  intoxication, 

2.  Whether  the  amount  of  base  excreted  varies  with  the  amount  of 
ammonia  or  not,  it  is  important  to  determine  both  quantities  as  they 
represent  two  distinct  mechanisms  of  defense. 

Eulon  and  Hawk®^  found  in  their  studies  on  water-drinking  that  in 
two  of  the  experiments  there  was  a  pronounced  increase  in  the  output  of 
chlorids  on  the  days  of  added  water  intake  with  a  return  to  normal  during 
the  final  period.  This  augmented  excretion  of  chlorids  they  interpreted 
as  indicating  that  the  large  volume  of  water  ingested  during  this  period 
markedly  stimulated  the  secretion  of  gastric  juice.  The  excess  hydro- 
chloric acid,  thus  passed  into  the  intestine,  was  reabsorbed  and  appeared, 
at  least  in  part,  in  the  urine  as  ammonium  chlorid.  The  main  bulk  of 
the  increase  in  the  chlorid  excretion  they  believe  to  have  originated  in  this 
way.  The  flushing  of  the  tissues  and  the  stimulation  of  protein  catab- 
olism  brought  about  by  the  copious  water-drinking  may  have  been  con- 
tributing forces  in  causing  the  increased  output  of  chlorid  observed. 

Mendelssohn*'^  states  that  the  power  of  temperature  regulation  is 
usually  insufficient  in  very  small  and  weak  children.  The  capacity  of 
regulation  is  gradually  acquired  during  the  first  months  of  life  and  may 
be  again  lost  in  severe  diseases  such  as  intoxication  and  atrophy. 

Koeppe®^  says  that  marked  increases  of  weight  above  the  normal  may 
owe  their  occurrence  to  restitution  or  water  retention.  The  phosphate 
content  of  the  urine  he  found  dependent  on  the  phosphate  content  of  the 
food.  Wlien  he  gave  salt  in  the  infant's  food  he  noticed  a  rise  in  temper- 
ature, increase  of  weight  and  a  higher  amount  of  phosphorus  pentoxid 
excreted  in  the  urine.  He  noticed  also  in  the  infant  that  when  it  had 
fever  and  at  the  same  time  was  receiving  the  usual  amount  of  food,  the 
increase  of  weight  which  depended  on  the  water  retention,  was  accom- 
panied with  an  increased  excretion  of  phosphorus  pentoxid  in  the  urine. 
In  analogy  with  the  adult,  he  concludes  that  this  is  dependent  on  a 
chlorin  retention. 
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Those  who  are  further  interested  in  the  important  field  of  salt  metab- 
olism may  read  Schloss'  ^*  review  with  profit. 

"\Yiggerfe°=  gives  a  resume  of  the  present  understanding  of  the  physi- 
ology of  the  pituitary  gland. 

Schloss^^  and  Crawford  found  the  uric  acid  output  in  new-born 
infants  both  absolutely  and  relatively  higli.  In  the  case  in  which  the 
umbilical  cord  was  ligated  late  they  found  the  output  of  uric  acid  greater 
during  the  second  and  third  days  than  in  those  cases  in  which  the  cord 
was  ligated  immediately  after  birth.  They  found  the  total  phosphorus 
excretion  high  during  the  first  three  days  and  then  it  showed  a  marked 
diminution.  They  found  a  marked  retention  of  the  phosphorus  in  the 
new-born  infant,  as  well  as  a  moderate  nitrogen  retention  during  the 
first  three  days.  The  results  show  an  inverse  ratio  between  the  leukocyte 
count  and  the  elimination  of  phosphorus  and  uric  acid  during  the  first 
few  days  of  life.  They  believe  that  the  parallelism  between  the  excretion 
of  uric  acid  and  phosphorus  during  the  first  three  days  would  seem  to 
indicate  a  common  origin  from  cell  nuclei. 
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A    CASE     OF    ALLERGY    TO     COMMON    FOODS* 
OSCAR  M.  SCHLOSS,  M.D. 

NEW    YORK 

The  idiosyncrasy  of  certain  individuals  to  common  foods  has  been 
recognized  for  many  years,  but  until  recently  our  knowledge  has  depended 
mainly  on  isolated  clinical  observations,  and  the  essential  causes  of  the 
condition  have  remained  obscure. 

Through  the  courtesy  of  Dr.  Eli  Long  of  this  city  I  have  had  the 
opportunity  to  investigate  a  case  of  pronounced  idiosyncrasy  to  eggs, 
almonds  and  oats  in  a  child  8  years  old,  the  data  from  which  furnish  the 
basis  of  this  communication.  At  the  very  outset  I  wish  to  acknowledge 
my  great  indebtedness  to  Dr.  Long  for  the  privilege  of  observing  the  ease 
and  for  a  number  of  valuable  suggestions. 

I.     HISTORY 

Family  History. — The  maternal  grandniother  is  affected  with  ichthyosis;  with 
this  exception  tlie  family  history  is  irrelevant. 

Personal  History. — The  patient,  an  only  child,  was  born  at  term.  May  10,  1904. 
Delivery  was  by  low  forceps  and  the  infant  was  entirely  normal.  He  was  breast- 
fed for  eighteen  months  and  received  no  supplementary  food  imtil  over  a  year 
old.  The  first  teeth  erupted  when  the  patient  was  ten  months  old;  he  walked  at 
the  age  of  18  months. 

Previous  Illness. — Beginning  at  the  age  of  3  months  the  patient  was  affected 
with  seborrheic  eczema  of  the  face,  head  and  limbs,  which  showed  periods  of 
improvement  and  recrudescence  during  the  first  year.  At  the  age  of  9  months 
he  had  a  very  severe  attack  of  coryza.  During  the  first  3  years  of  life  the  patient 
had  a  number  of  general  convulsions,  the  first  of  which  appeared  at  the  age  of 
18  months.    During  this  period  there  was  evidence  of  a  mild  grade  of  rickets. 

The  patient  has  been  subject  to  rather  frequent  attacks  of  inflammation  of 
the  respiratory  tract.  At  the  onset  the  symptoms  resembled  hay  fever — frequent 
sneezing,  lachrymation  and  coryza  with  a  clear  mucoid  discharge.  Attacks 
resembling  bronchial  asthma  have  been  frequent,  usually  during  the  course  of 
an  infectious  cold. 

For  a  number  of  years  the  child  has  had  a  chronic  scaly  skin  eruption  which 
is  most  pronounced  on  the  hands  and  arms  but  which  has  at  various  times  affected 
the  entire  body.  This  rash  is  usually  associated  with  itching.  The  severity  and 
extent  of  involvement  A'aries  greatly  from  time  to  time.  At  times  the  rash  has 
improved  greatly  and  has  almost  disappeared,  iisually  when  he  was  on  a  restricted 
diet. 

The  patient  has  been  free  from  all  of  the  common  infectious  diseases. 


*I'rom  the  Laboratory  of  Biological  Chemistry  of  Columbia  University,  at  the 
College  of  Physicians  and  Surgeons,  Xew  York. 
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Idiosyncrasy  to  Egg. — The  child  was  first  given  egg  when  10  days  old,  at 
which  time  he  was  suffering  from  a  slight  attack  of  diarrhea.  The  white  of  an 
egg  was  administered  in  barley  water  and  caused  no  symptoms  whatever.  The 
next  time  egg  was  given  the  patient  was  14  months  old,  when  he  s'^owed  the 
characteristic  symptoms  of  egg  intolerance.  The  attempt  was  made  to  feed  a 
soft  boiled  egg,  of  which  the  child  took  only  a  few  tastes,  cried,  and  refused  more. 
Almost  immediately  he  began  to  claw  at  his  mouth  and  the  tongue  and  buccal 
tissues  swelled  until  they  reached  a  size  many  times  greater  than  normal.  Around 
the  mouth  a  distinct  crop  of  urticarial  wheals  appeared.  Subsequent  to  this 
experience  the  child  refused  to  eat  soft  boiled  egg. 

Toward  the  end  of  his  second  year  the  action  of  egg  on  the  skin  was  noted. 
The  child  would  frequently  play  with  empty  egg  shells,  which  always  gave  rise 
to  an  urticarial  rash  over  the  hands  and  arms. 

When  22  months  old  egg  was  administered  the  third  time.  About  one-eighth 
of  an  egg-white  was  given  in  milk.  The  child  vomited  immediately,  the  lips, 
tongi-?  and  inner  surfaces  of  the  cheeks  became  swollen  and  a  general  virticarial 
rash  appeared. 

When  2  years  old,  in  order  to  determine  the  exact  effect  of  egg,  he  was  given 
a  small  quantity  of  partially  coagulated  egg-white  between  slices  of  bread.  Only 
a  A-ery  small  amount  was  swallowed  and  almost  immediately  he  began  to  gag 
and  vomited  profusely.  The  child  became  extremely  ill.  The  lips,  tongue  and 
buccal  tissues  became  enormously  swollen  and  urticarial  wheals  appeared  around 
the  mouth.  His  face  was  flushed,  the  respirations  were  rapid  and  the  mental 
condition  dull.  He  soon  fell  into  a  restless  sleep  from  which  he  awoke  in  a  few 
moments  and  vomited  several  times.  He  went  to  sleep  again  and  awoke  after 
two  and  a  half  to  three  hours  apparently  well. 

The  next  experience  with  egg  occurred  eight  months  later  when  the  child 
ate  a  few  small  cakes  in  the  preparation  of  which  egg  was  used.  Within  a  few 
moments  he  began  to  vomit  and  the  characteristic  swelling  of  the  lips  and  tongue 
appeared.     The  swelling  subsided  within  an  hour. 

From  this  time  the  patient  was  carefully  guarded  from  all  food  which  might 
contain  egg,  but  in  April,  1910,  he  ate  a  small  portion  of  a  roll  the  top  of  which 
was  glazed  with  egg.  The  lips  and  tongue  swelled  and  hives  appeared  around  the 
mouth. 

Idiosyncrasy  to  Almonds. — Two  years  ago  the  patient  was  given  an  almond 
for  the  first  time.  Very  soon  he  complained  of  a  queer  feeling  in  his  throat  and 
within  a  few  moments  the  characteristic  swelling  of  the  tongue,  lips  and  mouth 
appeared.    Other  nuts  had  been  eaten  at  various  times  with  no  ill  effect. 

Idiosyncrasy  to  Oatmeal. — During  an  attack  of  gastro-enteritis  at  the  age  of 
22  months  the  patient  was  given  a  single  feeding  of  oatmeal  jelly  from  which  no 
symptoms  were  observed.  Oatmeal  caused  symptoms  similar  to  but  much  milder 
than  those  due  to  eggs  or  almonds.  Usually  urticarial  wheals  appeared  around 
the  mouth  and  on  one  occasion  vomiting  occurred. 

Examination. — Physical  examination  disclosed  nothing  of  importance  beyond 
the  skin  rash  noted  in  the  personal  history.  The  skin  of  the  hands  and  arms, 
and,  to  a  lesser  degree,  of  the  trunk  and  lower  extremities  was  dry  and  covered 
with  fine  scales.  The  individual  scales  were  quite  small  and  at  most  times  the 
condition  amounted  to  nothing  more  than  a  roughening  of  the  skin.  When  the 
rash  was  at  its  maximum  it  was  accompanied  by  itching. 

The  blood  was  examined  twice  with  the  following  result:  May,  1911:  Hemo- 
globin 70  per  cent.  (Sahli),  red  cells  4,800,000,  white  cells  10,000"  The  differen- 
tial count  of  1,000  cells  showed,  polynuclear  nutrophil  cells,  70  per  cent.;  mono- 
nuclear cells,  18.6  per  cent.;  eosinophil  cells,  10.1  per  cent.;  mast  cells,  0.7  per 
cent.  Oct.  7,  1911,  the  differential  count  was  as  follows:  Polynuclear  neutrophil 
cells.  68.1  per  cent.;  mononuclear  cells,  19.2  per  cent.;  eosinophil  cells,  11  per 
cent.:  mast  cells,  1  per  cent.  An  examination  of  the  urine  at  this  time  disclosed 
nothina:  abnormal. 
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DISCUSSION 


The  main  problems  for  investigation  in  this  case  are  indicated  by 
the  history.  The  patient  exhibited  an  idiosyncrasy  toward  eggs,  almonds 
and  oatmeal,  foods  which  are  entirely  harmless  to  the  normal  individual. 
It  seemed  of  importance  to  ascertain,  if  possible,  the  constituents  of  the 
foods  which  were  responsible  for  the  toxic  symptoms.  The  underlying 
cause  of  the  patient's  allergic  condition,  and  a  means  to  overcome  it, 
seemed  also  problems  for  investigation. 

II.     THE    REACTIOX 

At  the  very  outset  it  was  necessary  to  devise  some  test  other  than 
actual  feeding  by  which  the  toxic  substances  could  be  identified.  Owing 
to  the  decided  and  at  times  alarming  symptoms  produced  by  the 
ingestion  of  the  toxic  foods,  this  method  of  investigation  was  considered 
unjustifiable. 

Cutaneous  inoculations  on  the  basis  of  the  von  Pirquet  tuberculin 
test  were  tried.  The  "hoveT"  devised  by  v.  Pirquet  was  used  to  produce 
a  uniform  abrasion  of  the  skin,  into  which  the  substance  to  be  tested  was 
gently  rubbed.  The  active  substances  produced  a  distinct  urticarial 
wheal  at  the  site  of  inoculation,  which  appeared  within  five  to  fifteen 
minutes  after  the  test  was  made.^  The  intensity  of  the  reaction  varied 
but  with  the  more  active  substances  a  wheal  1.5  to  3  cm.  in  diameter, 
which  was  elevated  1  to  5  mm.  above  the  surrounding  skin,  was  often 
produced.  In  stronger  dilutions  the  active  substances  caused  typical 
urticarial  wheals  by  mere  contact  with  the  unbroken  skin.  The  reaction 
was  always  immediate  and  always  disappeared  within  one-half  to  one 
hour.  After  this  time  the  skin  abrasion  only  marked  the  site  of 
inoculation.- 


1.  In  a  case  of  buckwheat  poisoning  observed  by  Smith  (Arch.  Int.  ^led.,  WOO. 
iii,  350),  a  cutaneous  inoculation  of  this  substance  caused  a  large  urticarial  wheal 
to  appear  at  the  abraded  surface.     A  general  reaction  also  occurred. 

2.  Schmidt  (Beitriige  zum  Studium  der  cutanen  Allergien,  Arch.  f.  Kinderh., 
1910,  liii,  349)  has  made  cutaneous  tests  with  food  substances  on  children  of  dif- 
ferent ages.  He  used  for  this  purpose  "puro,"  which  consists  of  egg  white  and 
beef  extract,  and  a  milk  preparation.  The  positive  reaction  as  described  by  him 
was  an  area  of  redness  or  a  raised  papule  which  appeared  eight  to  twenty-four 
hours  after  the  inoculation  and  was  analogous  to  the  reaction  to  tuberculin. 
The  positive  reactions  bore  no  relation  to  the  disease  with  which  the  children 
were  affected  but  Schmidt  observed  that  the  percentage  of  reactions  increased 
with  age.  So  far  as  I  am  aware  these  observations  have  not  been  confirmed  and 
out  of  a  great  number  of  cutaneous  tests  with  food  substances  I  have  never 
observed  a  clearly  positive  reaction  of  this  variety.  In  some  instances  the  site  of 
inoculation  would  show  a  slight  redness  after  twelve  to  twenty-four  hours  which 
jit  times  was  a  trifle  greater  perhaps  than  the  control.  But  in  no  instance  was 
the  redness  sufficiently  marked  to  be  conclusive  and  the  formation  of  a  distinct 
papule  was  never  observed. 
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Itching  was  a  frequent  accompaniment  but  was  not  constant.  Usually 
it  was  present  with  the  more  pronounced  reactions,  and  always  when 
urticarial  wheals  were  produced  by  the  contact  of  active  substa^^ces  with 
the  unbroken  skin. 

In  order  that  this  reaction  could  be  used  as  the  basis  of  experimental 
M^ork  it  was  necessary  to  show  that  it  was  specific  and  to  determine 
whether  it  could  be  produced  by  chemical  or  mechanical  irritation  alone. 
Pursuant  of  this,  numerous  control  experiments  were  made. 

The  mechanical  irritation  produced  by  the  borer  alone,  or  by  inocu- 
lation of  inert  substances  into  the  abrasion,  always  caused  a  slight  swell- 
ing at  the  abraded  surface.  This  traumatic  reaction  was  slightly  greater, 
perhaps,  than  that  present  in  normal  persons,  but  was  never  sufficiently 
marked  to  cause  any  confusion.  The  abrasion  gave  rise  to  a  perfectly 
circular  papule  about  1  to  2  mm.  in  diameter  and  identical  with  the  slight 
reaction  which  sometimes  appears  immediately  after  a  v.  Pirquet  tuber- 
culin test. 

On  a  number  of  occasions  tests  were  made  to  ascertain  if  the  patient 
was  subject  to  factitious  urticaria,  but  always  with  negative  results. 
Inoculation  of  acids  in  different  strengths  (acetic,  formic,  picric,  sul- 
phuric, nitric,  hydrochloric,  oxalic  and  citric)  gave  no  evidence  of  the 
true  reaction.  Alkaline  substances  in  varying  dilution  (carbonates  and 
hydroxids  of  sodium,  potassium  and  ammonium)  were  also  inactive. 
Numerous  tests  were  made  with  solutions  of  salts  (copper  sulphate, 
ammonium  chlorid  and  sulphate,  sodium  chlorid  and  citrate,  uranium 
acetate,  ferrous  sulphate,  etc.),  all  of  which  gave  negative  results.  Tests 
were  also  made  to  determine  whether  the  various  reagents  used  in  the 
preparation  or  extraction  of  the  different  substances  to  be  tested  might 
cause  or  inhibit  the  reaction.  In  no  instance  could  such  action  be 
demonstrated. 

These  experiments  showed  that  the  cutaneous  reaction  was  not  the 
result  of  chemical  or  mechanical  irritation.  Other  experiments  to  be 
•described  later  showed  that  the  cutaneous  reaction  was  caused  only  by 
certain  food  substances  and  to  a  marked  degree  only  by  those  to  which 
ihe  patient  had  exhibited  a  pronounced  idiosyncrasy.^ 

The  occurrence  of  an  urticarial  lesion  from  cutaneous  inoculation  of 
ihe  toxic  foods  was  directly  comparable  to  the  more  striking  effects  pro- 
duced by  their  ingestion  —  urticaria  and  swelling  of  the  tissues  with 
which  they  had  come  in  contact.  The  swelling  was  strictly  analogous  to 
angioneurotic  edema  which  is  closely  related  to  urticaria  if  not  identical 
w^ith  it.    The  symptoms  due  to  ingestion  occurred  immediately,  the  cuta- 


3.  Control  tests  with  preparations  of  eg<is,  almonds  and  oats  to  which  the 
patient  showed  a  marked  reaction,  were  made  on  twenty  children — from  two  to 
eight  years  of  age — and  on  four  adults.    In  no  case  was  a  reaction  produced. 
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neous  reaction  was  also  immediate.     The  cutaneous  reaction  was  consid- 
ered therefore  as  direct  evidence  of  the  toxic  nature  of  the  substance 

tested. 

III.     EXrERIMEN'TS    WITH     HEX'S     EGGS 

.4.  Egg-White 

General. — Eg<r-white  liquefied  by  cutting  and  diluted  with  distilled 
water  produced  a  cutaneous  reaction  in  the  dilutions  shown  in  Table  1.^ 

Taiu.k   1. — Egg-White  Dimtki)  with  Distili.ko  Water 

Dilution  Reaction*  Dilution  Reaction 

1  to  200    —  1  to  50   + 

1  to  150   ±  1  to  20    4-u 

1  to   100    +  1  to  10   +\i 

1  to     75    + 

*  +  and  —  indicate  positive  and  negative  reactions,  respectively;   it  indicates 

a  reaction  which  was  suggestive  or  at  one  time  positive  and  at  another  negative; 

u   indicates   urticaria   by  contact   with    the   unbroken   skin.     Tiiese   symbols   will 

be  used  throughout  the  paper. 

Experiments  were  then  undertaken  to  determine  the  nature  and  prop- 
erties of  the  toxic  substance  (or  substances)  in  egg-white. 

1.  Dialysis  of  egg-white  through  a  collodion  membrane  against  dis- 
tilled water  for  varying  periods  up  to  seventv-two  hours  showed  that  the 
active  substance  was  not  diffusable.  The  dialysates  when  tested  plain  or 
after  concentration  to  a  small  volume  were  incapable  of  causing  a  cuta- 
neous reaction. 

2.  Alcohol  (95  per  cent.)  and  ether  extracts  and  the  residues  obtained 
by  complete  evaporation  of  the  solvents  were  inert.  The  residues  insoluble 
in  alcohol  and  ether  were  capable  of  causing  a  marked  reaction. 

3.  The  active  substances  were  completely  precipitated  by  saturation 
with  ammonium  sulphate.  The  filtrates  freed  from  ammonium  sulphate 
by  dialysis,  or  by  heating  with  barium  carbonate,  were  inert.  The  pre- 
cipitate was  extremely  active. 

4.  Egg-white  was  coagulated  by  heat  and  acetic  acid.  The  filtrate  was 
concentrated  to  a  small  volume  and  freed  from  protein  by  precipitation 
with  alcohol.    The  protein-free  filtrate  was  inert. 

These  experiments  indicated  that  the  toxic  action  of  egg-white  was 
due  to  the  protein  substances  or  to  some  substance  intimately  connected 
with  them. 

Experiments  with  Proteins  Isolated  from  Egg-White. — Despite  the 
vast  amount  of  study  devoted  to  the  separation  and  properties  of  the 


4.  Throughout  the  experimental  work  a  control  test  was  made  with  each  series 
of  experiments,  using  distilled  water  or  some  substance  previously  found  to  be 
inert.  All  of  the  experiments  were  made  at  least  twice;  a  number  were  repeated 
manv  times. 
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proteins  of  egg-white,  the  exact  relationship  and  nature  of  some  of  the 
substances  isolated  by  different  workers  is  not  clearly  established.^ 

It  is  not  my  intention,  nor  is  it  within  the  province  of  this  paper  to 
discuss  the  unity  or  the  chemical  relationship  of  the  various  proteins 
separated  from  egg-white.  The  attempt  has  been  made  to  isolate  protein 
substances  which  are  apparently  distinct  in  order  to  ascertain  if  pos- 
sible the  protein  fraction  —  or  fractions  —  responsible  for  the  patient's 
S3-mptoms. 

Five  proteins  were  separated  —  ovomucin,  ovoglobulin,  ovalbumin, 
ovomucoid  and  conalbumin.  These  terms  refer  only  to  the  substances 
isolated  by  the  methods  followed.  Ovalbumin  was  obtained  in  crystalline 
form  by  the  method  of  Hopkins®  and  was  purified  by  recrystallizing  three 
times.  Ovomucin  was  prepared  by  diluting  egg-white  with  four  volumes 
of  distilled  water,  dissolving  the  precipitate  in  a  weak  solution  of  sodium 
hydroxid  and  reprecipitating  with  dilute  acetic  acid.  This  procedure  was 
repeated  four  to  five  times,  the  precipitate  being  thoroughly  washed 
between  each  precipitation. 

The  fractions  called  ovoglobulin  were  obtained  as  follows:  Egg-white 
was  precipitated  by  half  saturation  with  ammonium  sulphate,  the  precipi- 
tate mixed  with  a  small  amount  of  distilled  water  and  dialysed  against 
running  water  for  twentj^-four  hours.  A  rather  heavy  precipitate  in 
mucin-like  threads  and  flakes  settled  out.  This  precipitate  was  thor- 
oughly washed  with  water,  pressed  between  layers  of  filter  paper  and  dried 
in  a  current  of  air  from  an  electric  fan.  This  fraction  was  called  Ovo- 
globulin 1. 

To  the  filtrate  was  added  three-eighths  volume  of  a  saturated  solution 
of  ammonium  sulphate,  the  resulting  precipitate  mixed  with  water  and 


5.  Two  protein  fractions  can  be  separated  with  a  considerable  degree  of  sharp- 
ness, ovalbumin  and  ovomucoid.  The  former  can  be  obtained  in  crystalline  form. 
The  latter,  owing  to  the  fact  that  it  is  not  coagulated  by  heat  and  is  precipitated 
by  alcohol  without  losing  its  solubility  in  water,  can  be  obtained  free  from  eoagu- 
lable  protein.  There  is  some  uncertainty  concerning  the  relationship  of  ovoglobulin 
and  ovomucin.  The  ovomucin  of  Eicholtz  (The  Hydrolysis  of  the  Albumins,  Jour. 
Physiol.,  189S,  xxiii,  163)  was  obtained  by  diluting  egg  white  with  water  and  is 
considered  by  some  to  belong  to  the  globulin  fraction.  Osborne  and  Campbell 
(The  Protein  Constituents  of  Egg-White,  .Jour.  Am.  Chem.  Soc,  1900,  xxii.  423) 
used  the  term  ovomucin  for  a  considerable  portion  of  the  fraction  precipitated  from 
egg-white  by  one-half  saturation  with  ammonium  sulphate.  They  considered  that 
their  ovomucin  was  identical  with  that  of  Eicholtz.  Langstein  (Ueber  die  gerinn- 
baren  Stoflfe  des  Eierklars,  Beitr.  z.  chem.  Phys.  u.  Path.,  1902,  i,  83)  objects  to 
the  term  ovomucin  and  with  Corin  and  Eerard  (Beitrag  zum  Studien  der  Al- 
bumenstoffe  Eierweiss.  Jahresb.  d.  Fortschr.  d.  Tier-Chem.,  1888,  xviii,  13) 
believes  that  there  is  more  than  one  globulin  in  egg-white.  A  non-crystalline 
albumin  with  a  lower  coagulation  temperature  than  the  crystalline  form  has  been 
described  by  Osborne  and  Campbell,  and  later  by  Langstein.  ihis  substance  has 
been  termed  conalbumin. 

6.  Hopkins:  On  the  Separation  of  a  Pure  Albumin  from  Egg-White,  Jour. 
Physiol.,  1900,  xxv,  307. 
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filtered.  A  considerable  portion  of  the  precipitate  remained  on  the  filter. 
The  insoluble  residue  was  washed  with  water  and  dried  in  the  same 
manner  as  Ovoglobulin  1.    This  fraction  was  called  Ovoglobulin  2. 

The  opalescent  filtrate  was  dialysed  against  running  water  for  twenty- 
four  hours.  'No  precipitation  occurred.  The  solution  was  precipitated  by 
one-third  saturation  with  ammonium  sulphate,  the  precipitate  redissolved 
in  water  and  again  dialysed.  This  dialysed  solution  was  used  for  the 
cutaneous  test  as  Ovoglobulin  3. 

Ovomucoid  was  prepared  by  the  method  of  MornerJ  Liquefied  egg- 
white  was  poured  into  boiling  water  acidulated  with  acetic  acid.  The 
mixture  was  heated  in  the  presence  of  a  sufficient  quantity  of  acetic  acid 
to  precipitate  all  of  the  coagulable  protein.  The  filtrate  was  concentrated 
on  the  water-bath  and  the  ovomucoid  precipitated  by  pouring  into  four 
volumes  of  alcohol.  Purification  was  effected  by  redissolving  in  water  and 
reprecipitating  by  alcohol  several  times,  solution  in  water,  dialysis  for 
twenty-four  hours,  and  final  precipitation  by  alcohol.^ 

Table  2. — Tests  With  Proteins  Isolated  From  Egg-White 

Solution  l-2a,000     1-15,000     1-10,000     1-5.000     1-1.000     1-500    1-100     MO 

Ovomucin    dissolved     in     0.5 

per  cent.   sod.   carb —  —  —  +  +  +       +u       -\-n 

Ovoglobulin  1  dissolved  in 
0.5  per  cent,  sodium  car- 
bonate solution   —  —  —  -f  -f  -|-        -f u       -f-u 

Ovoglobulin  2  in  0.5  sodium 

carbonate  solution    —  —  —  -f  +  -\-        -fu       -fu 

Ovoglobulin  3    —  —  —  —  —  —       —        — 

Ovalbumin,  dissolved  in  dis- 
'   tilled  Avator    —  —  —  —  —  —        it  -{- 

Ovomucoid  dissolved  in  dis- 
tilled  water    ±  +  -|-  -\-\\  -f u  -f u      -fu       -f u 

Conalbumin  dissolved  in  1 
per  cent,  sodium  carbon- 
ate   solution     —  —  —  —  —  —       —        — 

Conalbumin  liquefied  by  arti- 
ficial gastric  juice    —  —  —  —  —  —       —         — 


Conalbumin  was  prepared  by  the  method  of  Langstein  (see  note  o). 
These  protein  fractions  were  used  for  the  skin  test  with  the  results  shown 
in  Table  2. 

These  tests  show  that  ovomucoid  was  the  most  active  protein  and  was 
capable  of  causing  a  cutaneous  reaction  constantly  in  dilutions  of  1  to 
15,000  and  frequently  in  dilutions  as  high  as  1  to  20,000.  Ovomucin 
and  the  fractions  called  Ovoglobulin  1  and  2  were  next  in  activity. 
According  to  our  nresent  knowledsre  these  three  fractions  are  identical 


7.  Morner:  Ueber  ein  im  Hiihnereiweiss  in  reichliclier  Menge  vorkommende 
Muzinsubstanz,  Ztschr.  f.  physiol.  Chemie,  1S94,  xviii,  525. 

8.  I  am  indebted  to  Dr.  Eddy  (On  the  Synthesis  of  Some  Protein  Salts,  Dissert. 
Columbia  Univer.,  1909)  for  a  considerable  quantity  of  very  pure  ovomucoid  which 
he  had  carefully  prepared  for  use  in  previous  experiments. 
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(Osborne  and  Campbell,  Eicholtz).  Conalbumin  and  the  fraction  called 
Ovoglobulin  3  were  incapable  of  cansing  a  reaction.  Ovalbumin  was  active 
only  in  a  comparatively  concentrated  solution.  In  consideration  of  the 
fact  that  the  first  separation  of  ovalbumin  takes  place  in  a  liquor  rich  in 
ovomucoid,  and  owing  to  the  activity  of  ovomucoid  in  high  dilution,  it 
was  considered  possible  that  the  reaction  produced  by  ovalbumin  was 
dependent  on  a  small  amount  of  ovomucoid  mechanicalh'  incorporated  in 
or  adherent  to  the  crystals.  That  such  was  true  is  indicated  by  the 
following  experiment: 

A  concentrated  solution  of  ovalbumin  was  coagulated  by  heat  and 
acetic  acid.  The  coagulum,  thoroughly  washed  with  distilled  water  and 
liquefied  by  the  action  of  artificial  gastric  juice  or  dissolved  in  1  per  cent, 
sodium  hydroxid  solution,  caused  no  reaction.^ 

The  toxic  action  of  egg-white  was  due,  therefore,  to  the  protein  ovo- 
mucoid and  to  the  fractions  called  ovomucin  by  Osborne  and  Campbell 
and  Eicholtz, 

B.  Experiments  wWi  Egg-Yolh  ^° 

Egg-yolk  was  capable  of  producing  a  cutaneous  reaction  in  the  dilu- 
tions shown  in  Table  3. 

Table   3. — Effect   Egg-Yolk   Diluted  with  Distilled   Watek 

Dilution             Reaction  Dilution           Reaction 

1  to  .50   —  1  to  10  + 

1  to  20   —  1  to     5  + 

1  to  15    ±: 

The  activity  of  egg-yolk  was  shown  to  be  about  one-tenth  as  great  as 
egg-white. 

Experiments  demonstrated  that  the  active  constituents  of  egg-yolk 
were  completely  precipitated  by  saturation  with  ammonium  sulphate, 
were  insoluble  in  alcohol  or  ether  and  were  not  diffusible  through  collodion 
membranes.  These  properties  would  seem  to  indicate  that  the  toxic 
substances  belonged  to  the  protein  constituents. 


9.  Control  experiments  with  the  active  proteins  showed  that  the  action  of 
gastric  juice  for  several  hours  or  even  days,  was  incapable  of  preventing  the 
reaction.     The  same  was  true  of  the  action  of  sodium  hydroxid. 

10.  To  obtain  the  yolks  entirely  free  from  egg-white  the  following  procedure 
was  used:  The  yolks  were  first  washed  as  free  as  possible  from  the  white  by  the 
method  of  Pennington  (A  Chemical  and  Bacteriological  Study  of  Fresh  Eggs, 
Jour.  Biol.  Chem.,  1909,  vii,  109)  and  then  treated  with  95  per  cent,  alcohol 
which  served  to  harden  the  vitelline  membrane  and  to  coagulate  any  trace  of 
white  adherent.  The  alcohol  was  poured  off  and  the  remaining  traces  removed 
by  gently  blotting  with  filter  paper.  A  fine  pointed  pipette  was  passed  through 
the  vitelline  membrane  into  the  center  of  the  yolk  mass.  The  fluid  yolk  was 
aspirated  into  the  pipette  and  blown  into  suitable  receptacles,  the  first  and  last 
portions  in  the  pipette  being  discarded  as  a  further  precaution. 
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Ovovitelline  was  prepared  by  the  method  of  Weyl,*^  dissolved  in  O.o 
per  cent,  solution  of  sodium  carbonate,  and  tested  on  the  patient.  Xo 
reaction  occurred. 

IV.     EXPEIIIMKN'TS    WITH    ALMOXDS 

General. — An  emulsion  of  ground  almonds  produced  a  marked  cuta- 
neous reaction  and  the  following  experiments  were  undertaken  to  deter- 
mine the  nature  of  the  toxic  constituents:" 

1.  A  suijstanee  capable  of  causing  the  reaction  was  diffusible  through 
both  collodion  and  parchment  membranes.  This  activity  of  the  dialysate 
was  dependent  on  a  protein  substance  which  gave  positive  tests  for  pro- 
teose. About  10  gm.  of  finely  ground  almonds  were  dialysed  through 
collodion  against  100  c.c.  of  distilled  water.  The  separate  dialysates  for 
each  twenty-four  hours  were  concentrated  to  a  small  l)ulk  on  the  water- 
bath  and  used  for  the  skin  test.     The  results  are  shown  in  Table  4. 

Tarle  4. — Dialysis  of  ax  Emulsion  of  Almonds  Thbougii  Collodion 

-,     .    ,     r  T-.-  1     •  Cutaneous  Biuret 

Period  of  Dialysis  Reaction  Reaction 

First  24  hours    -f  + 

Second  24  hours    -|-  + 

Third  24  hours   +  + 

Fourth  24  hours   +  -|- 

Fifth  24  hours +  +t 

Sixth  24  hours    *  — 

Seventh  24  hours .  . ' —  — 

•Suggestive.     fVery  faint. 

At  the  conclusion  of  the  experiment  the  contents  of  the  bag  gave  a 
positive  cutaneous  reaction  and  a  strong  biuret  test. 

2.  Aqueous  and  10  per  cent,  saline  extracts  of  almonds  were  freed 
from  protein  by  treatment  with  heat  and  acetic  acid,  concentration  of  the 
filtrate  and  complete  precipitation  of  the  remaining  protein  by  alcohol. 
The  precipitate  in  each  instance  was  quite  active,  the  protein-free  filtrate 
was  inert. 

3.  Saturation  of  an  aqueous  or  a  10  per  cent,  saline  extract  of  almonds 
with  ammonium  sulphate  precipitated  all  of  the  active  constituents. 
The  filtrate  when  tested  plain,  or  when  freed  from  ammonium  sulphate, 
was  entirely  inert. 

4.  The  active  suljstances  were  not  soluble  in  alcohol  (95  per  cent.)  or 
ether. 

These  experiments  indicated  that  the  active  constituents  of  almonds 
belong  to  or  were  intimately  connected  with  the  proteins. 

11.  Weyl:  Abderhalden's  Handb.  d.  Biochem.  Arbeitsmeth.,  1910,  ii,  .381. 

12.  The  almonds  used  in  the  experiments  were  freed  from  the  brownish  outer 
skins  by  drenching  for  a  few  moments  with  boiling  water,  since  it  had  been 
found  by  previous  experiment  that  these  skins  were  incapable  of  causing  a 
cutaneous  reaction. 
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Experiments  ivWi  Proteins  Isolated  from  Almonds. — The  globulin 
amandin^^  was  extracted  by  treating  finely  ground  almonds  with  10  per 
cent,  sodium  chlorid  solution  for  twenty-four  hours.  The  extract  was 
saturated  with  ammonium  sulphate.  The  precipitate,  dissolved  in  10  per 
cent,  sodium  chlorid  solution,  was  dialysed  through  collodion.  The 
amandin  was  precipitated  as  a  viscid,  semiliquid  mass  which  settled  to 
the  bottom  of  the  bag.  The  crude  amandin  was  washed  with  water,  dis- 
solved in  10  per  cent,  sodium  chlorid  and  again  precipitated  by  dialysis. 
The  precipitate  was  washed  thoroughly  with  distilled  water,  increasing 
strengths  of  alcohol  and  absolute  alcohol,  and  then  dried  in  a  warm  room. 

A  considerable  quantity  of  amandin  is  extracted  from  almonds  by 
distilled  water.  A  small  portion  thus  dissolved  is  precipitated  by  dialysis 
and  is  probably  extracted  by  the  neutral  salts  contained  in  the  almonds. 
The  greater  portion  of  the  amandin  dissolved  in  an  aqueous  extract, 
however,  does  not  separate  on  dialysis  but  is  precipitated  by  dilute  acetic 
acid  and  is  probably  extracted  in  the  form  of  a  salt.  After  precipitation 
it  shows  the  same  gross  chemical  and  physical  properties  as  the  amandin 
extracted  with  salt  solution. 

A  proteose  was  obtained  from  almonds  by  two  methods:  (1)  A  saline 
or  aqueous  extract,  which  gave  no  further  precipitate  on  dialysis,  was 
dialysed  against  increasing  strengths  of  alcohol  and  precipitated  by 
pouring  into  four  volumes  of  95  per  cent,  alcohol.  This  crude  material 
was  purified  by  solution  in  water  and  reprecipitation  by  alcohol,  which 
procedure  was  repeated  three  times.  This  method  gave  only  a  very  small 
yield  of  proteose,  which  was  explained  by  the  fact  that  the  proteose  itself 
was  to  a  great  extent  diffusible,  in  consequence  of  which  a  considerable 
portion  was  lost  during  the  dialysis  against  water.  (2)  The  second 
method  was  similar  to  that  used  in  preparing  ovomucoid.  An  aqueous 
extract  of  finely  ground  almonds  was  completely  precipitated  by  heat  and 
acetic  acid,  the  filtrate  concentrated  and  precipitated  by  alcohol.  Purifi- 
cation was  effected  in  the  usual  manner.^* 


13.  Osborne:  Conglutin  and  Vitellin,  Amer.  Chem.  Jour.,  1896,  xviii,  609; 
The  Vegetable  Proteins,  1909. 

14.  The  different  preparations  of  the  proteose  gave  a  distinct  biuret  reaction  in 
dilutions  of  1  to  10,000  to  1  to  15,000.  A  positive  reaction  was  given  to  the 
Liebermann,  Millons,  xanthroproteic,  Molisch  and  Hopkins-Cole  tests.  The  pro- 
teose was  precipitated  from  an  aqueous  solution  by  picric  acid,  potassium  ferro- 
cyanid  and  acetic  acid,  phosphomolybdic  acid,  phospliotungstic  acid  and  nitric 
acid.  The  precipitates  were  soluble  on  warming  the  mixtures  and  reappeared  on 
cooling.  Tannic  acid  also  caused  a  heavy  precipitate,  but  it  was  not  soluble  on 
warming.  Precipitation  was  not  effected  by  half  saturation  with  sodium  chlorid 
alone  but  was  induced  by  the  addition  of  acetic  acid.  Acetic  acid  alone  caused  no 
precipitate.  Partial  precipitation  occurred  on  half  saturation  with  ammonium 
sulphate.  The  proteose  was  diffusible  through  both  collodion  and  parchment 
membranes  but  not  completely  so.  Prolonged  dialysis  always  left  a  non-dialysable 
portion  which  responded  to  the  proteose  tests. 
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The  results  obtained  with  the  isolated  proteins  from  almonds  when 
used  for  the  cutaneous  test  are  shown  in  Table  5. 

Tablk  5. — Tests  with   the  Isolated  Puoteixs  from  Almonds 

Solution  l-20.Crnn     1-15.000     1-10,000     1-5,000     1-1,000     1-100 

Ainandin  in  10  per  cent,  so- 
dium chlorid  or  0.5  per 
cent,  sodium  carbonate 
solution*    —  —  —  -|-  -)-  _|-n 

Proteof«e  in  distilled  waterf      ±  ^  ^  _|_u  _i_x,         _j_u 

'Separate  tests  made  with  preparations  of  amandin  obtained  by  dialysis  of  a 
saline  extract,  by  dialysis  of  an  aqueous  extract,  or  by  precipitation  of  an  aqueous 
extract  with  acetic  acid  gave  the  same  results. 

tPreparations  of  the  proteose  obtained  by  direct  dialysis  of  ground  almonds, 
and  by  methods  1  and  2,  gave  the  same  results. 

The  proteose  from  almonds  was  therefore  capable  of  producing;  a 
cutaneous  reaction  in  approximately  the  same  dilutions  as  ovomucoid. 
The  diffusible  nature  of  the  proteose  explains  the  results  shown  in  Table  4. 

The  activity  of  amandin  was  less  than  the  proteose  and  was  com- 
parable to  the  ovomucin-globulin  fraction  from  egg-white, 

T.    EXPERLMEXTS    WITH    OATS    AND    OATMEAL 

General. — An  aqueous  suspension  of  oatmeal  or  finely  ground  oats 
gave  a  distinct  cutaneous  reaction  which  was  much  less  marked,  however, 
than  that  obtained  with  almonds.  The  genera]  properties  of  the  constitu- 
ents of  oat?  on  which  the  cutaneous  reaction  depended  were  as  follows: 

1.  Ether  and  alcohol  (95  per  cent.)  extracts  of  oats  or  prepared  oat- 
meal applied  directly  or  after  evaporation  of  the  solvent  were  inert. 

2.  The  active  constituents  were  completely  precipitated  by  saturation 
with  ammonium  sulphate. 

3.  Oatmeal  and  oats  were  dialysed  through  collodion  against  distilled 
water.  The  dialy sates  for  each  twenty-four  hours  were  concentrated  on 
the  water-bath  and  used  for  the  skin  test.  The  dialysatcs  for  the  first 
five  days  gave  a  positive  biuret  test  coincident  with  a  distinct  cutaneous 
reaction.  The  dialysates  for  the  sixth  and  seventh  days  caused  no  reaction 
when  tested  on  the  patient  and  were  negative  to  the  biuret  test. 

4.  Aqueous  and  10  per  cent,  saline  extracts  of  oats  and  prepared  oat- 
meal were  freed  from  protein  by  heat  and  acetic  acid  and  by  precipitation 
of  the  concentrated  filtrate  with  alcohol.  The  protein-free  filtrate  was 
inert. 

Experiments  ivith  the  Isolated  Proteins  from  Oats. — The  globulin 
avenalin  was  extracted  and  purified  in  the  same  manner  as  amandin  from 
almonds.  Owing  to  the  considerable  amount  of  starch  in  oats  a  different 
procedure  was  necessary  to  obtain  the  proteose.  It  was  prepared  by  two 
methods:  (1)  Oatmeal  was  dialysed  against  distilled  water  until  the 
dialysates  no  longer  gave  a  positive  biuret  test.     The  dialysates  were 
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mixed,  concentrated  to  a  small  bulk  on  the  water-bath  and  precipitated 
by  95  per  cent,  alcohol.  Purification  was  effected  in  the  usual  manner. 
(2)  The  proteose  was  found  to  be  soluble  in  50  per  cent,  alcohol  while 
but  a  small  amount  of  starch  was  removed  by  this  menstruum.  Based  on 
this  property  the  following  procedure  was  used :  Oatmeal  or  finely  ground 
oats  were  extracted  with  50  per  cent,  alcohol  for  twenty-four  hours.  The 
alcohol  was  evaporated  and  the  remaining  aqueous  extract  was  concen- 
trated to  a  very  small  bulk  and  precipitated  by  95  per  cent,  alcohol.  The 
resulting  precipitate  was  purified  in  the  usual  way  by  dissolving  in  a 
small  amount  of  water  and  reprecipitating  by  alcohol. 

On  evaporation  of  the  50  per  cent,  alcohol  extract  a  considerable 
amount  of  the  alcohol-soluble  protein,  ijrolamine,^^  separated  out.  This 
material  was  dissolved  in  hot  65  per  cent,  alcohol  and  precipitated  by 
allowing  the  alcohol  to  evaporate.  The  precipitate  was  again  dissolved 
in  hot  alcohol  and  reprecipitated  by  pouring  into  a  large  volume  of  water. 
This  precipitate  was  well  washed  with  water  and  95  per  cent,  alcohol 
and  dried  before  an  electric  fan.  The  prolamine  was  also  obtained  by 
extracting  oats  with  70  per  cent,  alcohol  and  purifying  by  the  method 
given  above.  The  three  proteins  from  oats  were  used  for  the  cutaneous 
test  with  the  results  shown  in  Table  7. 

Table  7. — Tests  with  tue  Proteixs  Isolated  from  Oats  or  Oatmeal 

Solution  1-20.000     1-15.000     1-10.000     1-5,000     1-1.000     1-500     MOO 

Globulin  dissolved  in 
10  per  cent,  sodium 
chlorid  or  0.5  per 
cent,  sodium  car- 
bonate         —  —  — 

Proteose    obtained    by 

alcohol    extraction..     —  —  rr 

Proteose*  obtained  by 

direct  dialysis —  ±  -|- 

Prolaminef     dissolved 
in  0.5  per  cent,  so- 
dium  carbonate    or 
0.5, sodium  hydroxid     —  —  —  —  —  —         — 

*The  difference  in  the  activity  of  the  proteose  prepared  by  alcohol  extraction 

and  that  prepared  by  direct  dialysis  is  probably  due  to  tlie  fact  that  the  latter 

was  in  a  purer  form.     It  was  found  that  the  former  contained  some  starch,  while 

the  latter  was  almost  starch  free. 

fUniform   results   were   obtained   with   several   different   preparations   of   this 

protein. 

The  experiments  with  oats  have  practically  the  same  significance  as 
those  with  almonds.  The  active  substances  were  closely  associated  or 
identical  with  the  proteins.  An  active  substance  (proteose)  was  dif- 
fusible.    The  prolamine  from  oats  was  incapable  of  causing  a  cutaneous 
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15.  Osborne:    The   Proteids   or   Albuminoids   of  the   Oat  Kernel,   Amer.   Jour. 
Chem..  1891,  xiii,  327;  The  Vegetable  Proteins,  1909. 
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reaction,  the  globulin  was  active  in  approximately  the  same  dilutions  as 
the  globulin  from  almonds.  The  proteose  from  oats  was  slightly  less 
active  than  the  proteose  from  almonds. 


VI.     TESTS     WITH     OTIIKR    FOODS 

Various  foods  were  used  for  the  skin  test  as  control  experiments  and 
also  to  determine  whether  certain  substances  biologically  related  to  the 
toxic  foods  were  capable  of  causing  a  reaction.  The  results  are  given  in 
the  accompanying  tables. 

Table  8. — Results  of  Skin  Tests  with  Varioi:s  Foods,  Blood  Serums,  Etc. 

Tests  with    various   nuts 


Food    substances    related 

to  almonds   (Rosa- 

ceae) 

Poach    kernel     + 

Prune   kernel   + 

Plum  kernel + 

Strawberry  seed    ...  + 

Apple    seed    + 

Pear  seed    + 

Cherry  seed   + 

Other    fruit   seed 

Grape    — 

Orange     — 


Brazil  nut    .... 

Pecan     

English    walnut 
Black   walnut    . 

Chestnut    

Butternut    ...  .  . 

Hazelnut    

Peanut    ....... 


Skin    tests    with    chicken 
and  related  blood  sera 


Food    substances    related 
to  oats 


Chicken — 
Hen  .  . . 
Rooster 

Duck    . .  .  . 

Turkey     .  . 

Goose     . .  . 


+ 
+ 
+ 
+ 
+ 


^Miscellaneous    food    sub- 
stances 

Peas   — 

Beans     — 

Cabbage     — 

Sweet  potato    — 

Irish  potato — 

Parsnips    — 

Carrots    — 

Cauliflower    — 

Tea     — 

Coffee     — 

Milk     — 

Sugar    — 

Bananas    + 

Tests  with  proteins  cliem- 
ically  related  to  the 
active  proteins  from 
eggs,  almonds  and  oats 

Witte's  peptone   (pro- 
teose)       — 

Bence  Jones   protein*  — 

Xucleoalbumin     — 

Salivary  mucin    — 

Ovomucoid  from  shad 

roet    — 

TendomucoidJ    — 

*Obtained  through  the  courtesy  of  Dr.  J.  Rosenbloom  of  this  Laboratory.  "A 
Contribution  to  the  Study  of  the  Nature  and  Origin  of  the  Bence-Jones  Protein." 
Dissertation,  Columbia  University,  1909. 

tThis  preparation  was  kindly  supplied  by  Dr.  Eddy  and  was  prepared  during 
previous  experimental  work,  "On  the  Synthesis  of  Some  Protein  Salts."  Disser- 
tation, Columbia  University,  1909. 

JOne  of  tlie  many  preparations  Prof.  Gies  has  used  in  previous  researches  on 
glycoproteins. 

These  experiments  show  that  tlie  cutaneous  reaction  was  only  rela- 
tively specific  and  was  caused  by  substances  biologically  related  to  eggs, 
almonds  and  oats.  The  reaction  was  ])roduced  not  only  by  the  blood- 
serum  of  the  chicken,  but  also  l)y  tliat  of  tlie  turkey,  goose  and  duck. 
The  serums  of  creatures  not  biologically  related  (sheep,  horse,  pig  and 
cow)  caused  no  reaction.     Certain  plant  substances  which  belong  to  the 


Rice 
Barley 
Corn 
Wheat 
Rye    .. 


+ 
+ 


+ 


Tests  with  miscellaneous 
blood    sera 

Lamb    — 

Horse   — 

Calf    — 

Pig     — 

Fish    (whole  blood)..  — 
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same  family,  as  almonds^  also  caused  the  reaction.  The  results  with 
foods  related  to  oats  were  somewhat  though  not  quite  similar.  Eice, 
barley  and  rye  were  capable  of  producing  a  mild  reaction,  but  wheat  and 
corn  were  apparently  inert.  On  the  other  hand  seeds  of  fruits  and  various 
vegetable  foods  which  were  not  related  to  almonds  or  oats  were  incapable 
of  causing  a  reaction.  Bananas,  however,  furnish  a  striking  exception 
for  they  caused  a  pronounced  skin  reaction.  It  is  interesting  to  note  that 
although  rice,  barley,  rye  and  bananas  were  capable  of  causing  a  skin 
reaction,  yet  they  had  been  eaten  at  various  times  without  the  production 
of  definite  symptoms. 

VII.     EXPERIMEXTS    AVITH    THE    ACTIVE    SUBSTANCES 

It  was  demonstrated  by  experiments  previously  described  that  the 
cutaneous  reaction  was  caused  by  various  proteins  from  eggs,  almonds  and 
oats.  These  results  indicate  that  the  reaction  was  dependent  on  the 
protein  substances  themselves  or  on  some  substance  intimately  connected 
with  them.  It  seemed  desirable,  therefore,  to  ascertain  if  possible  whether 
the  reaction  was  caused  by  the  proteins  themselves,  or  whether  it  was  due 
perhaps  to  some  contaminating  substance  which,  though  distinct  from  the 
proteins,  was  inseparable  by  the  ordinary  methods  of  jDreparation. 

Effect  of  Heat. — In  the  preparation  of  the  proteoses  from  almonds  and 
oats  and  of  ovomucoid,  a  considerable  degree  of  heat  was  used  which  had 
no  apparent  influence  on  the  cutaneous  reaction.  To  determine  definitely 
if  heat  had  any  power  of  impairing  the  reaction,  the  following  experi- 
ments were  made:  Solutions  of  l-to-10,000  ovomucoid  and  the  proteoses 
were  placed  in  test-tubes  and  immersed  in  boiling  water  for  three  hours. 
Any  loss  by  evaporation  was  made  up  and  the  solutions  tested  on  the 
patient,  using  a  part  of  the  original  (unheated)  solution  as  a  control. 
There  was  no  perceptible  difference  in  the  reactions. 

Dialysis. — Ovomucoid  and  the  globulins  from  oats  and  almonds  did 
not  pass  through  a  collodion  membrane  and  the  dialysates,  though  con- 
centrated to  a  very  small  bulk,  did  not  cause  a  cutaneous  reaction.  The 
proteoses  from  almonds  and  oats  were  to  a  great  extent  diffusible  through 
collodion  and  parchment  membranes  and  the  patient  reacted  to  the 
dialysates  as  long  as  they  gave  a  positive  biuret  test.  When  the  dialysates 
no  longer  contained  protein,  no  cutaneous  reaction  was  given.  At  this 
time,  however,  the  contents  of  the  bag  still  contained  a  non-diffusible 
residue  which  responded  to  the  proteose  tests  and  was  capal)le  of  causing 
a  cutaneous  reaction. 

Fractional  Precipitation  ivith  Ammonium  Sulphate. — Aqueous  solu- 
tions of  ovomucoid  and  the  proteoses  from  almonds  and  oats  were  precipi- 
tated by  the  graduated  addition  of  ammonium  sulphate.  The  demarcation 
of  the  different  precipitates  was  not  sharp,  but  from  four  to  six  fractions 
were  obtained  for  each  protein.    Each  fraction  caused  a  cutaneous  reac- 
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tion  in  dilutions  of  from  1  to  14,000  to  1  to  8,000.^«  Tlie  final  filtrates 
which  had  been  saturated  with  ammonium  sulphate  caused  no  reaction. 
Precipitation  with  the  All-aloidal  Reagents. — Aqueous  solutions  of 
ovomucoid  and  the  proteose  from  almonds  were  precipitated  by  phospho- 
tungstic  and  phosphomolybdic  acids,  by  potassiomercuric  iodid,  potassium 
ferrocyanid  and  acetic  acid  and  tannic  acid.  The  mixtures  were  filtered 
and  the  filtrates  used  for  the  skin  test.  In  no  instance  was  a  cutaneous 
reaction  produced. 

Table  9. — The  Effect  of  Tbyptic  Digestion  Upon  the  Activity  op  Ovoiiucoid 
AXD  THE  Globulins  and  Pboteoses  from  Almonds  and  Oats 


Duration 
of  Diges- 
tion, 
Davs 


Ovo- 
mucoid 


Globulin 
Oats 


Proteose 
Oats 


Globulin 
Almonds 


-1.2  "- 


11  ..  . 

13  ... 

15  ... 

19  .  .  . 

24  ..  . 

46  ... 

5G  ... 

74  ... 

80  ... 
*Faint. 


+ 
+ 

+ 
+ 
+ 
+ 


+ 
+ 
+ 
-r 
+ 
+ 
+ 


+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 


+ 
+ 


+    ■ 


-  a 

+ 
+ 
+ 


OK 


Proteoise 
Almonds 


OK       KK 


—  + 


+ 
+ 
+ 
+ 


+ 
+ 
+ 

+ 
+ 
+ 
+ 


+ 
+ 


+ 

+ 

4- 


Adsorptive  Properties. — If  the  active  substances  were  chemically  dis- 
tinct from,  but  mechanically  adherent  to,  the  proteins,  it  was  considered 
possible  that  this  adsorptive  tendency  might  be  manifested  by  other  pro- 
teins. In  the  effort  to  ascertain  whether  this  was  true,  the  following 
experiments  were  made : 

Ten  c.c.  of  horse's  blood-serum  was  mixed  with  an  equal  volume  of 
1  to  10,000  solutions  of  ovomucoid  and  almond  proteoses.  The  mixture? 
were  acidulated  with  acetic  acid  and  coagulated  by  heat.  The  well-washed 
coagulums,  plain,  or  liquefied  by  artificial  gastric  juice,  caused  no  reaction 
on  the  patient.  The  experiments  were  repeated  using  sheep  instead  of 
horse  blood-serum.    The  results  were  also  negative. 

Effect  of  Tryptic  Digestion. — Ovomucoid  and  the  globulins  and 
proteoses  from  almonds  and  oats  were  digested  by  means  of  an  active 
pancreatic  extract.  The  proteins  were  dissolved  in  0.5  per  cent,  sodium 
carbonate  solution  in  dilutions  of  1  to  500  and  1  to  1,000  and  digested  at 
37  C.  Toluol  was  used  as  a  preservative.  From  time  to  time  portions  of 
the  material  were  removed  and  used  for  the  skin  test,  the  results  of  which 
are  given  in  Table  9. 

16.  All  of  these  precipitates  contained  ammonium  sulphate,  which  accounts  for 
the  fact  that  they  gave  the  reaction  only  in  more  concentrated  solution  than  the 
pure  proteins. 
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These  experiments  showed  that  the  activity  of  the  proteins  was 
destroyed  by  tryptic  digestion  and  that  the  cutaneons  reaction  disappeared 
before  the  proteins  were  completely  hydrolysed.  It  seemed,  therefore, 
that  the  cutaneous  reaction  was  dependent  on  some  grouping  of  the  pro- 
tein molecule  higher  than  the  peptones.  In  order  to  determine  this  point 
with  greater  accuracy  the  globulins  from  almonds  and  ovomucoid  were 
subjected  to  tryptic  digestion  for  fifteen  days,  at  which  time  the  mixtures 
were  capable  of  producing  a  marked  reaction.  No  precipitate  was  pro- 
duced by  neutralization  with  hydrochloric  acid.  The  substances  precipi- 
tated by  saturation  with  ammonium  sulphate  produced  a  marked  skin 
reaction ;  the  filtrate  gave  a  distinct  biuret  reaction  but  produced  no  effect 
when  tested  on  the  patient.^^ 

These  experiments  demonstrate  that  the  substances  responsible  for  the 
cutaneous  reaction  partook  of  the  general  properties  of  the  proteins  and 
that  it  was  impossible  to  obtain  an  active  substance  distinct  from  the  pro- 
teins. On  gradual  hydrolysis  of  the  active  proteins  with  trypsin  the 
cutaneous  reaction  disappeared  before  the  biuret  reaction.  So  far  as  one 
can  judge  from  these  experiments  it  seems  probable  that  the  cutaneous 
reaction  was  dependent  on  some  definite  grouping  in  the  protein  molecules. 

VIII.     THE    XATUEE    OF    THE    PATIENT'S     HYPEESUSCEPTIBILITY 

The  next  problem  of  importance  concerned  the  nature  of  the  patient's 
idiosyncrasy.  Obviously  his  hypersusceptibility  to  the  food  proteins  was 
due  to  one  of  two  causes.  Either  he  lacked  some  protective  substance 
which  is  present  in  normal  individuals,  or  he  was  sensitized  in  some  way 
to  the  food  proteins. 

A  number  of  experiments  were  undertaken  in  "the  effort  to  demon- 
strate the  presence  of  a  protective  substance  in  normal  individuals.  Four 
specimens  of  human  blood  (citrated)  and  human  blood-serum  were  mixed 
with  different  dilutions  of  the  active  proteins  and  tested  on  the  patient 
immediately  or  after  incubation  at  37  C.  In  no  instance  did  these  solu- 
tions give  a  less  active  cutaneous  reaction  than  the  controls  which  were 
of  the  same  dilution  but  did  not  contain  blood  or  serum.  Moreover,  the 
minimum  dilution  of  the  active  substances  necessary  to  induce  the  cuta- 
neous reaction  was  entirely  independent  of  the  presence  of  human  blood 
or  serum  in  the  solutions.^^ 


17.  Results  obtained  by  hydrolysis  with  25  per  cent,  sulphuric  acid  were  prac- 
tically identical  with  those  obtained  by  tryptic  digestion. 

18.  The  attempt  was  also  made  to  determine  whether  the  patient's  blood  con- 
tained some  substance  which  by  its  action  on  or  combination  with  the  active  pro- 
teins was  capable  of  producing  urticaria.  Mixtures  of  the  patient's  blood  and 
blood  serum  in  different  proportions  Avith  varying  dilution,,  of  ovomucoid  and  the 
proteoses  from  almonds  and  oats  were  tested  on  normal  individuals.  The  tests 
were  made  immediately  after  mixing  and  also  after  varying  periods  of  incubation 
at  37  C.     In  no  instance  was  urticaria  produced. 


OSCAR     M.     tiCHLOSS 


357 


These  experiments  being  entirely  negative,  the  attempt  was  made 
to  sensitize  passively  guinea-pigs  to  egg  my  means  of  the  patient's 
blood-serum.  The  results  of  the  experiments  are  shown  in  the  following 
protocols : 

1.  A  260  gm.  <,'uinea-pig  was  piven  G  c.c.  of  partially  inactivated'"  blood- 
serum  from  the  patient  by  intraperitoneal  injection.  Twenty-five  hours  later  150 
mg.  of  ovomucoid  by  intraperitoneal  injection.  The  development  of  symptoms 
was  as  follows:  15  minutes  after  injection,  coat  roughened,  animal  uneasy. 
Twenty  minutes:  cough,  stridor,  recession  of  sides  on  inspiration,  slight  diarrhea. 
Twenty-five  minutes:  dyspnea  increasing,  tendency  to  lie  on  side.  Forty-five 
minutes:  body  limp,  respirations  labored.  Apnea  and  death  82  minutes  after 
injection.  Autopsy:  Lungs  whitish  and  enormously  distended  leaving  but  a 
small  triangular  area  of  the  heart  uncovered,  petechial  hemorrhages  in  intestinal 
wall.    Heart  continued  to  beat  over  10  minutes  after  the  thorax  was  opened. 
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Chart  1. — Jemperature  Curve  of  Guinea-Pig  1.  Figures  at  the  left  indicate 
the  temperature  F.  The  thermometer  was  not  graduated  below  91  F.  The  figures 
at  the  top  indicate  minutes  after  the  injection. 

2.  Weight  290  gm.;  6  c.c.  of  partially  inactivated  blood  serum  from  the 
patient  by  intraperitoneal  injection;   twenty-nine  hours  later  150  mg.  of  ovoiiin- 


19.  In  the  first  experiments  the  attempt  was  made  to  inject  the  blood-serum  in 
active  form.  The  active  serum  was  extremely  toxic  for  guinea  pigs,  3  c.c.  being 
sufficient  to  cause  the  death  of  a  250  gm.  pig  within  eight  to  ten  hours.  The  serum 
was  then  partially  inactivated  by  heating  at  53  to  54  degrees  C.  for  sixteen 
minutes.  After  this  treatment  the  serum  still  caused  the  animals  to  become 
slightly  ill  (roughening  of  coat,  lachrymation,  slight  dyspnea),  but  they  recovered 
completely  within  a  few  hours.  The  toxic  action  of  normal  blood-sera 
has  been  studied  bj^  Uhlenhuth,  Pfeiffer  (Ueber  die  nekrotisirende  Wir- 
kung  normaler  Seren,  Ztschr.  f.  Hyg.  u.  Infektionskr.,  1905,  li,  183; 
ibid,  Wien.  klin.  Wchnschr.,  1909,  xviii,  465;  Das  Problem  der 
eiweiss  Anaphylaxie,  etc.,  1910)  and  others  and  is  considered  due  to  a  definite 
antibody,  probably  hemolytic.  According  to  Pfeiflfer  the  symptoms  due  to  the 
injection  of  toxic  foreign  sera  are  practically  identical  with  those  of  anaphylaxis. 
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coid  (in  normal  saline)  by  intraperitoneal  injection.  Fifteen  minutes:  animal 
uneasy,  roughening  of  coat;  25  minutes:  Dyspnea,  recession  of  sides  on  inspira- 
tion, cough;  45  minutes:  body  limp,  lying  on  side;  respirations  slowed  and 
labored;  began  to  improve  about  an  hour  after  the  injection  and  had  recovered 
completely  in  about  five  hours. 

Controls. — Four  guinea-pigs  about  250  gm.  in  weight  each,  were  given  6  c.c. 
of  normal  human  serum  (partially  inactivated)  by  intraperitoneal  injection. 
Twenty-four  hours  later  three  were  given  150  mg.  of  ovomucoid  by  intraperitoneal 
injection.  Beyond  a  fall  of  temperature  of  1  to  3  degrees  F.  they  developed  no 
symptoms.  The  remaining  animal  was  given  2  c.c.  of  inactivated  horse  serum  by 
intraperitoneal  injection.     Xo  symptoms  developed. 

These  experiments  demonstrate  that  the  patienfs  blood-serum  con- 
tained some  substance  which  was  capable  of  sensitizing  guinea-pigs  to 
ovomucoid.  It  seems  justifiable  to  assume  therefore  that  the  allergic 
condition  of  the  patient  —  to  e2g  at  least  —  was  due  to  protein  sensitiza- 
tion or  anaphylaxis. ^° 

IX.     IMMU^riZATIOK.     THE     EELATIOXSHIP     OF    THE     PATIEXT'S     ALLERGY 
TO    EGGS,    ALMOXDS    AXD    OATS 

The  next,  and  the  most  important  problem  from  a  practical  stand- 
point, was  that  of  immunization.-^  The  patient's  marked  idiosyncrasy  to 
egg  was,  to  say  the  least,  a  great  inconvenience.  A  vast  amount  of  care 
was  required  in  the  preparation  and  supervision  of  his  food  and  a  number 
of  palatable  and  nutritious  food  preparations  were  excluded  from  his 
dietary.  With  the  problem  of  immunization  was  also  connected  several 
points  of  scientific  interest. 

The  history  of  the  patient  indicates  that  his  idiosyncrasy  to  egg  was 
not  congenital  but  was  acquired  at  some  time  when  he  was  between  the 
ages  of  10  days  and  14  months.  It  seems  possible  that  sensitization 
occurred  at  the  time  Qgg  was  first  administered.  In  reference  to  oatmeal 
the  historv  is  similar.  The  first  administration  of  oatmeal  when  the 
patient  was  22  months  old  caused  no  symptoms ;  subsequently  the  inges- 
tion of  oatmeal  caused  characteristic  urticarial  lesions. 

On  the  other  hand,  so  far  as  can  be  ascertained  from  the  history,  toxic 
symptoms  occurred  the  first  time  almonds  were  eaten.     To  explain  his 


20.  These  experiments  have  a  close  analogy  to  those  of  Bruck  (Experimental 
Beitriige  zur  Aetiologie  und  Pathogenese  der  Urticaria,  Arch.  f.  Dermat.  u.  Syph., 
1909,  xcvi,  241).  The  patient  was  susceptible  to  urticaria  from  the  ingestion  of 
pork.  Bruck  was  able  to  sensitize  guinea-pigs  to  pig's  serum  by  means  of  injec- 
tions of  the  blood-serum  of  the  patient.  The  experiments  were  admirably  con- 
trolled and  were  conclusive  in  every  way. 

21.  The  only  recorded  instance  of  immunization  in  a  case  of  idiosyncrasy  to 
egg  that  I  have  been  able  to  find  is  that  of  Scofield  (A  Case  of  Egg  Poisoning. 
Lancet,  London,  1908,  i.  71G)  whose  patient  suflfered  from  disturbances  practically 
identical  with  those  of  my  own  patient.  Scofield  began  by  administering  minute 
quantities  of  egg  in  pills'  (1-10.000  part  of  a  raw  egg),  gradually  increased  the 
dose  and  later  gave  foods  containing  small  amounts  of  egg.  By  this  means  the 
patient  was  cured  of  the  idiosyncrasy. 
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hypersusceptibility  to  almonds  three  possibilities  were  suggested:  (1)  The 
condition  may  have  been  congenital;  (2)  the  patient  may  have  been 
sensitized  by  eating  a  small  amount  of  almonds,  which  circumstance 
escaped  the  observation  or  memory  of  the  parents,  though  this  seems  most 
unlikely;  (3)  the  sensitization  to  eggs  or  oats  may  have  in  some  way 
rendered  him  hypersusceptible  to  almonds.  There  would  be  no  means 
of  ascertaining  whether  the  first  or  second  hypothesis  was  correct.  From 
the  results  of  immunization,  however,  evidence  could  be  obtained  which 
M'ould  serve  to  show  the  correctness  of  the  third  hypothesis. 

It  seemed  preferable  therefore  to  use  a  single  protein  for  immunization 
rather  than  any  one  or  all  of  the  three  foods,  as  by  this  moans  it  could 
be  ascertained  whether  the  patient's  hypersusceptibility  to  tlie  different 
proteins  and  foods  was  in  any  way  related.  If,  for  example,  immunization 
to  one  protein  from  the  egg  also  induced  immunity  to  the  other  active 
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Chart  2.— Temperature  curve  Guinea-Pig  2.  The  figures  at  the  left  indicate 
the  temperature  F.  The  figures  at  the  top  indicate  the  numbers  of  minutes  after 
the  injection. 

protein  from  this  source,  it  would  show  that  the  patient  was  not  sensi- 
tized to  the  distinct  proteins  but  to  some  constituent  group  common  to 
both.  If  immunity  to  almonds  and  oats  also  occurred,  proof  would  be 
ample  that  the  patient's  allergic  condition  was  specific  neither  for  the 
protein  molecule  as  a  whole  nor  for  the  proteins  of  a  single  source,  but 
to  some  group  common  to  the  active  proteins  of  all  three  foods. 

On  the  other  hand,  if  immunity  was  induced  only  to  the  protein 
administered,  or  to  proteins  of  the  same  source,  a  separate  sensitization 
to  each  protein,  or  to  each  food,  must  be  assumed. 

Ovomucoid  was  selected  as  the  protein  for  immunization,  as  it  wa= 
one  of  the  most  active  and  could  be  prepared  easily  and  in  a  state  of 
comparative  purity. 
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Treatment  was  begun  Oct.  28,  1911,  by  the  administration  of  2  mg. 
of  ovomncoid  in  capsules  three  times  a  da_y.  The  dose  was  increased  at 
first  gradually  and  then  more  rapidly.  At  first  the  quantity  was  i.  creased 
at  the  rate  of  2  mg.  a  day  and  on  jSTovember  19  the  daily  increase  was 
raised  to  6  mg.  Subsequently  the  daily  increase  was  as  follows:  from 
Xovember  26  to  December  5,  12  mg. ;  from  December  5  to  December  14, 
24  mg, ;  from  December  14  to  December  23,  48  mg. ;  from  December  23 
to  January  1,  78  mg. ;  from  January  1  to  January  14,  190  mg. ;  from 
January  14,  380  mg.  Toward  the  end  of  immunization  the  patient  was 
taking  over  7  gm.  of  ovomucoid  a  day. 

The  progress  of  immunization  was  determined  by  means  of  the  cuta- 
neous reaction.  About  the  first  of  December  the  reaction  began  to 
decrease  and  was  induced  only  by  comparatively  strong  dilutions  of  ovo- 
mucoid, 1  to  500  and  stronger.  On  January  8  the  reaction  had  decreased 
greatly  and  on  January  11  a  small  amount  of  egg-white  was  touched  to 
the  patient's  lips.  No  disturbance  occurred  and  on  January  12  the 
patient  ate  about  one-sixth  of  an  egg  with  no  ill  effect. 

From  this  time  foods  containing  egg,  and  also  soft  boiled  or  raw  eggs,- 
were  fed  each  day.  The  foods  containing  egg  caused  no  symptoms.  At 
first  the  patient  complained  that  soft  boiled  egg  caused  his  mouth  to  sting 
or  itch  but  these  sensations  were  accompanied  by  no  objective  disturbances 
and  later  disappeared.  During  the  immunization  the  patient  was  in 
comparatively  good  health  and  presented  no  symptoms  referable  to  the 
administration  of  the  ovomucoid.  The  larger  doses  of  ovomucoid,  how- 
ever, produced  a  fall  of  temperature  which  was  most  pronounced  after  a 
marked  increase  in  the  dose  and  at  times  amounted  to  1.8  F.  This  fall 
of  temperature  would  gradually  become  less  pronounced.  "Wlien  the  dose 
was  again  greatly  increased  the  fall  of  temperature  would  recur. 

Tlie  cutaneous  reaction  to  egg  and  the  proteins  from  egg  has  entirely 
disappeared.  The  proteose  from  oats  causes  no  reaction  in  dilutions  as 
great  as  1  to  50  and  oatmeal  has  been  eaten  a  great  number  of  times  with 
no  resulting  symptoms.  A  distinct  cutaneous  reaction  is  still  given  to  a 
1  to  500  dilution  of  almond  proteose.  A  1  to  100  dilution  is  capable  of 
causing  urticaria  by  contact  with  the  unbroken  skin.  Dilutions  weaker 
than  1  to  1,000,  however,  cause  no  cutaneous  reaction.  The  decrease 
in  the  patient's  reaction  to  this  substance  is  shown  by  comparison 
with  the  results  in  Table  5.  x\lmonds  have  been  eaten  several  times;  in 
most  instances  the  patient  complained  of  itching  of  the  tongue  or  throat, 
but  usually  nothing  was  visible  on  examination.  On  two  occasions,  how- 
ever, urticarial  wheals  appeared  on  the  inner  surface  of  the  lower  lip. 
This  disturbance  appeared  to  be  less  than  that  which  occurred  previous 
to  immunization.     A  differential  blood  count  on  February   7  was   as 


OSCAR     M.     SCHLOHH  361 

follows :  polynuclear  cells,  64:  per  ceut. ;  mononuclear  cells,  27.3  per  cent. ; 
eosinophils,  8.1  per  cent. ;  mast  cells,  0.2  per  cent. 

The  above  experiments  showed  that  the  administration  of  ovomucoid 
by  mouth  completely  immunized  the  patient  to  egg.  It  is  therefore  appar- 
ent that  he  was  not  sensitized  to  the  distinct  proteins  of  the  Qgg  but  to 
some  constituent  group  common  to  the  toxic  proteins.  At  the  same  time 
the  patient  became  entirely  immune  to  oatmeal  and  less  sensitive,  though 
not  immune,  to  almonds.  Judging  from  these  results  it  would  seem  that 
the  patient's  allergic  condition  to  the  three  dissimilar  foods  was  in  some 
way  related.  Our  present  knowledge  of  the  subject  is  too  meager,  how- 
ever, to  interpret  these  results  as  proving  that  the  original  sensitization 
to  egg  or  oats  also  sensitized  the  patient  to  almonds.  Moreover,  the  results 
from  a  single  case  are  insufficient  data  on  which  to  base  this  view,  which 
is  not  in  accord  with  the  current  ideas  of  the  specificity  of  anaphylaxis. -- 
Another  possibility  which  must  be  considered  is  that  the  sensitization  to 
Qgg  and  oats,  although  not  the  direct  cause  of  the  patient's  idiosyncrasy 
to  almonds,  may  have  served  in  some  way  as  a  predisposing  cause. 

X.     SDMMARY 

Iq  a  boy  now  8  years  old  marked  urticarial  lesions  were  caused  by 
the  ingestion  of  eggs,  almonds  and  oatmeal.  The  idiosyncrasy  to  Qgg 
was  not  congenital  but  was  acquired  at  some  time  between  the  ages  of 
10  days  and  14  months.  Symptoms  due  to  the  ingestion  of  oats  appeared 
some  time  after  the  child  had  first  eaten  oatmeal  when  he  was  22  months 
old.  As  far  as  can  be  ascertained,  the  idiosyncrasy  to  almonds  was  mani- 
fested the  first  time  this  food  was  eaten. 

It  was  found  that  cutaneous  inoculation  of  these  and  certain  related 
food  substances  produced  an  urticarial  wheal  at  the  site  of  inoculation. 
The  cutaneous  reaction  was  produced  only  by  the  protein  constituents 
of  eggs,  almonds  and  oats.  Different  proteins  from  the  same  source 
varied  in  activity,  some  being  incapable  of  causing  a  reaction.  Some  of 
the  active  proteins  caused  urticaria  by  mere  contact  with  the  unbroken 
skin. 

It  was  possible  passively  to  sensitize  guinea-pigs  to  ovomucoid  (one 
of  the  active  proteins  from  eggs)  by  intraperitoneal  injections  of  the 
patient's  blood-serum. 


22.  Our  present  knowledge  of  anaphylaxis,  however,  is  derived  almost  entirely 
from  animal  experiments  and  there  is  no  proof  that  the  specificity  of  the  phenom- 
enon is  the  same  for  all  species.  It  is  quite  possible  that  the  reaction  in  man  is  not 
specific,  and  other  cases  of  food  allergy  which  are  under  observation  at  the  present 
time  support  this  view.  On  the  other  hand,  it  is  also  possible  that  there  is  some 
fundamental  condition  present  in  certain  individuals  which  may  predispose  to  sen- 
sitization by  food  substances.  If  this  were  true  the  individual  may  be  sensitized 
separately  to  each  food  to  which  he  reacts  and  the  non-specificity  of  anaphylaxis 
in  the  human  being  may  be  only  apparent  and  not  real. 
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By  feeding  ovomucoid  in  gradually  increasing  doses  the  patient 
became  immune  to  &gg.  At  the  same  time  immunity  to  oatmeal  and  an 
apparently  decreased  susceptibility  to  almonds  occurred. 

I  wish  to  acknowledge  my  deep  indebtedness  to  Professor  Gies  for 
his  kindness  in  placing  the  facilities  of  his  laboratory  at  my  disposal, 
and  to  him  and  his  associates  for  much  assistance.  It  is  a  pleasant  duty 
to  express  my  thanks  to  the  parents  of  the  patient  not  only  for  their 
patience  and  cooperation  during  ten  months  of  tedious  experimentation, 
but  also  for  a  number  of  valuable  observations. 

54  \Yest  One  Hundred  and  Fourth  Street. 
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Associate  Professor  of  Pediatrics,  Rush  Medical  College 

CHICAGO 

The  diagnosis  of  early  congenital  syphilis  as  a  rule  is  not  difficult. 
The  diagnosis  of  the  same  disease  in  later  childhood  is  often  a  matter  of 
great  difficulty.  Careful  inquiry  into  the  history,  both  family  find 
personal,  may  throw  no  light  on  the  case,  and  the  characteristic  signs 
which  would  enable  one  to  make  a  diagnosis  may  be  slight,  or  entirely 
absent;  yet,  later,  perhaps  at  the  age  of  puberty,  such  signs  do  arise 
and  the  diagnosis  is  evident.  Undoubtedly  such  cases  are  syphilitic  from 
the  onset,  but  run  a  "latent"  course,  perhaps  for  several  years,  and  then 
under  certain  conditions  break  out  in  a  more  pronounced  form. 

The  diagnosis  being  thus  at  times  difficult,  any  measures  leading  to 
ease  and  certainty  of  detection  are  eagerly  welcomed.  Studies  of  recent 
years  have  given  us  three  such  measures :  the  detection  of  the  Spirochceta 
pallida  in  the  secretions  or  tissues  of  the  body,  inoculation  experiments  on 
monkeys  or  rabbits,  the  serum  reaction  of  Wassermann.  \\Tiile  the  clinical 
diagnosis  will  continue  to  be  the  most  important  method  in  the  future,  as 
it  has  been  in  the  past,  these  other  recent  methods  will  be  of  great  value 
especially  in  obscure,  latent  cases.  Of  these  methods  the  serum  reaction 
is  the  most  widely  used  and  of  the  greatest  practical  value.  This  method 
depends  on  the  complement-uniting  reaction  first  described  by  Bordet 
and  Gengou  in  1901.  In  1905  Wassermann  applied  this  reaction  to  the 
diagnosis  of  syphilis. 

"The  reaction  depends  on  the  fact  that  serum  from  a  positive  syphilitic 
patient  contains  certain  reaction  bodies  or  antibodies  which,  in  the  pres- 
ence of  a  known  antigen  from  the  liver  of  a  syphilitic  fetus,  combines 
with  the  complement.  The  complement  being  bound  in  this  first  step, 
does  not  enter  into  combination  with  the  hemolytic  system,  which  is  the 
indicator  in  the  reaction,  and  therefore  hemolysis  is  prevented,  or  inhibi- 
tion of  hemolysis  occurs,  giving  a  positive  reaction.  If  the  serum  of  a 
normal  person  is  brought  into  combination  with  a  known  syphilitic 
antigen,  derived  in  the  same  way  as  above,  there  is  no  union  with  the 
complement,  which  consequently  is  left  free  to  unite  with  the  hemolytic 
system,  the  indicator  again,  and  hemolysis  does  occur,  giving  a  negative 
reaction." 


*Frora  the  Children's  Memorial  Hospital. 

*Read  before  the  New  England  Pediatric  Society,  March  30,  1912. 
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In  most  of  the  tests  made  in  this  series,  the  Noguchi  modification  of 
the  Wassermann  method  has  been  used.  It  is  not  the  intention  of  this 
paper  to  entei-  into  a  discussion  of  the  rehitive  merits  of  Wassermann's 
original  method  and  Noguchi's  modification  thereof.  The  evidence  seems 
conclusive,  to  a  clinician  at  least,  that  the  Noguchi  method  is  fully  as 
reliable  as,  and  perhaps  more  sensitive  than,  the  AVassermann  technic, 
and  yet  in  the  hands  of  an  expert  is  not  too  sensitive,  i.  e.,  does  not  give 
positive  results  in  non-syphilitic  cases  (Kaliski) .  It  furthermore  has  the 
advantage  of  requiring  less  blood,  a  factor  of  no  little  importance  in 
carrying  out  the  technic  in  small  children. 

TECHN-IC 

The  various  steps  , are  as  follows:  The  blood  may  be  obtained  from 
either  a  vein  or,  preferably,  from  a  finger  or  the  great  toe;  only  about 
1  c.c.  is  required;  to  obtain  this  a  finger  or  the  great  toe  is  punctured 
with  a  Hagedorn  needle,  the  part  massaged  toward  the  puncture  and  the 
blood  collected  in  a  Wright  capsule  (Fig.  1).  "The  straight  empty  end 
of  the  tube  is  now  sealed  with  a  flame,  cooled,  shaken  to  drive  the  blood 
from  the  bent  end  to  the  straight  sealed  end,  and  the  bent  end  is  then 
sealed  in  the  flame.  Care  must  be  taken  not  to  apply  the  heat  to  the 
blood  itself.  After  sealing,  the  tube  may  be  mailed  to  the  serologist  for 
examination.  Wright's  capsules  may  be  made  by  drawing  out  ordinary 
thin  glass  tubing  in  the  flame  of  an  alcohol  lamp  or  Bunsen  burner. 

"The  blood  clot  and  the  serum  separate  in  a  few  hours  at  room 
temperature.  If  the  test  is  not  m.ade  within  two  or  three  days,  the  serum 
should  be  drawn  off  with  a  capillary  pipet;  otherwise,  if  left  in  contact 
with  the  clot,  it  will  become  tinged  with  the  hem'oglobin  and  this  will 
somewhat  interfere  with  the  accurate  reading  of  the  test"  ^  (^ig-  ^)- 

The  spinal  fluid  may  be  used  for  the  test  in  cases  in  which  a  lumbar 
puncture  is  done  for  either  diagnostic  or  therapeutic  purposes,  or  in 
certain  cases  of  emaciated,  atrophic  infants  where  it  seems  impossible 
to  obtain  enough  blood  and  where  a  test  is  imperative ;  in  the  latter  class 
of  patients  a  lumbar  puncture  may  be  done  especially  for  this  purpose. 
It  must  be  borne  in  mind,  however,  that  in  a  small  proportion  of  cases, 
the  spinal  fluid  will  give  a  negative  reaction,  when  the  blood  gives  a 
positive  one. 

DIAGNOSTIC    VALUE    OF    SERUM    TEST 

The  Wassermann  test  has  now  been  applied  to  thousands  af  cases  of 
undoubted  syphilis  in  adults,  has  been  found  present  in  from  60  to  100 
per  cent,  of  the  cases,  according  to  the  stage  of  the  disease,  and  is  univer- 
sally accepted  as  of  great  diagnostic  value.    The  test  has  also  been  applied 


1.  Koguchi:   Serum  Diagnosis  of  Syphilis,  ed.  2,  1911.  p.  54.     Lippincott  Co., 
Phila. 
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to  syphilitic  infants  and  children,  though  in  smaller  numbers,  and  among 
them  also  is  regarded  of  great  diagnostic  significance.  Various  observers 
—  Mulzer  and  Michaelis,  Bauer.  Halberstaedtcr,  Muller  and  Eeiche, 
Eeinhart,  Stroscher  and  others  —  applying  the  test  to  cases  of  manifest, 
undoubted  syphilis,  find  it  positive  in  from  96  to  100  per  cent,  of  the 
cases.  There  can  be  no  doubt  of  its  diagnostic  value  then  in  early  as 
well  as  in  later  life. 

But  most  of  these  observations  have  been  made  on  cases  of  undoubted 
syphilis,  cases  in  which  the  clinical  signs  left  no  doubt  of  the  nature  of 
the  disease.  Those  making  the  observation  have  been  engaged  in  "test- 
ing" the  test,  to  see  if  it  would  "ring  true";  to  see  if  it  would  coincide 
with  the  clinical  picture  of  well-known,  easily  recognized  cases  of  the 
disease.  They  have  proved  beyond  a  doubt  that  the  test  does  "ring  true," 
that  it  does  react  positively  in  practically  all  cases  with  manifest  signs 
of  early  congenital  syphilis  —  "snuffles,"  skin  lesions,  mucous  membrane 
lesions,  etc.  Indeed,  in  the  very  early  cases,  the  reaction  is  apt  to  run 
closely  hand-in-hand  with  the  clinical  signs;  thus  Mulzer  and  Michaelis 
report  cases  with  suspicious  family  records,  but  themselves  without  phys- 
ical signs,  who  gave  soon  after  birth  a  negative  serum  reaction,  and  later, 
just  before,  or  coincidently  with,  the  breaking  out  of  characteristic  signs, 
a  positive  reaction. 

The  use  of  the  test,  however,  in  other  groups  of  cases,  those  of  the 
obscure  or  latent  type,  as  a  valuable  aid  in  determining  the  presence  or 
absence  of  a  syphilitic  taint,  has  been  little  practiced.  Comparatively  few 
applications  of  the  test  have  been  made  to  cases  which  might  be  syphilis, 
yet  arc  without  sufficiently  well-defined  physical  signs  to  warrant  a 
positive  diagnosis.  One  finds  but  few  large  series  of  these  indefinite  cases. 
Isolated  examples  of  this  or  that  condition  are  reported  with  either  a 
positive  or  negative  reaction,  but  not  in  sufficient  number  in  a  particular 
condition,  e.  g.,  arthritis,  to  justify  conclusions  as  to  the  frequency  of 
syphilis  as  a  foundation  cause  of  that  condition. 

Certain  afEections  of  the  nervous  system,  however,  have  been  studied 
with  the  test.  Thus  Knopfelmacher  and  Schwalbe,  studying  the  Wasser- 
mann  reaction  in  hydrocephalus,  collected  twenty-nine  cases,  eight  of 
which  were  positive  (27  per  cent.).  They  also  quote  some  Danish  workers 
who,  among  2,000  cases  of  mental  deficiency,  practically  all  adults,  found 
thirtv-one  giving  a  positive  reaction.  This  series  included  259  epileptics, 
only  one  of  whom  was  positive. 

Dean  tested  330  cases,  children  or  young  adults,  in  a  Potsdam  asylum, 
and  found  positive  results  in  fifty-one  (15  per  cent.).  The  most  of  these 
were  idiots ;  they  formed  the  bulk  of  the  positive  cases,  forty-four  of  the 
fifty-one  being  in  this  class  of  patients.  He  also  brings  out  the  significant 
fact?  that  of  the  fifty-one  positive  cases,  only  nine  were  clinically  syphilis, 
four  were  suspected  cases,  and  thirty-seven  were  entirely  without  signs  of 
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the  taint.  Furthermore,  he  found  that  the  proportion  of  positive  cases 
diminished  rapidly  after  16  years  of  age,  and  suggests  that  a  large  per- 
centage of  positive  results  might  be  obtained  in  younger  children.  Dean 
quotes  various  authors,  Eavait,  Breton,  Petit  and  Gayetoe,  who  have 
studied  similar  cases  and  have  found  from  9  to  30  per  cent,  giving  a 
positive  reaction. 

Cases  illustrating  other  conditions  have  been  tested  in  but  small 
numbers.  They  serve  only  to  emphasize  the  fact  that  "symptomless" 
infants  and  children  may  give  a  positive  reaction.  Such  are  mostly  very 
young  infants,  the  offspring  of  parents  known  to  be  syphilitic;  e.  g.,  the 
cases  already  cited  (Mulzer  and  Michaelis),  also  cases  mentioned  by 
Hochsinger:  infants  in  whom  the  physician  has  reason  to  suspect  a 
svphilitic  inheritance  and  therefore  has  performed  the  serum  "test. 

FIELD    OF    APPLICATION 

There  is  a  wide  field  for  the  use  of  the  Wassermann  serum  test,  as 
yet  but  little  explored,  in  that  class  of  patients  frequenting  our  dispen- 
saries and  hospital  wards.  No  extensive  investigations  of  the  serum  test 
on  a  broad  and  comprehensive  scale  have  yet  been  carried  on  among  these 
patient?.  We  are  all  familiar  with  the  type:  anemic,  undersized,  with 
lymph-nodes  generally  enlarged,  often  with  a  high  lymphocyte  count, 
they  are  generally  below  par,  perhaps  degenerate,  and  present  a  condition 
due  to  a  great  variety  of  causes,  one  of  which  may  be  syphilis.  It  is  in 
this  type  of  cases  especially  that  the  Wassermann  test  may  be  of  great 
value,  for  its  presence  in  such  children  is  very  strong  evidence  pointing 
toward  a  syphilitic  foundation  for  their  deteriorated,  degenerate  condi- 
tion; its  absence  almost  certain  proof  that  syphilis"  does  not  exist. 

OBJECTS    OF    THE    PRESENT    STUDY 

It  is  with  this  class  of  children  that  this  paper  deals.  The  present 
study  has  been  undertaken  to  determine,  as  far  as  possible,  the  following 
points : 

1.  What  proportion  of  our  hospital  children  will  show  a  positive  serum 
reaction  ? 

2.  What  proportion  of  the  positive  cases  present  signs  suggestive  of 
syphilis  ? 

3.  Does  a  positive  serum  reaction  in  a  child  without  characteristic 
physical  signs  mean  syphilis? 

The  tests  in  the  present  series  were  made  by  Drs.  W.  E.  Post,  J.  F. 
Waugh  and  H.  K.  Nicoll,  and  I  wish  to  express  my  deep  appreciation 
for  the  courtesy  and  skill  of  these  gentlemen  in  thus  making  the  work 
possible.  Though  not  connected  with  the  Hospital,  they  have  given  freely 
of  their  time  and  thought  purely  from  "love  of  the  cause"  and  interest 
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in  an  investigation  which  they  as  well  as  myself  believe  to  be  worth  while, 
indeed  even  necessary.  The  work  would  have  been  impossible  without 
their  generous  cooperation. 

Tests  were  made  on  102  infants  and  children,  on  six  mothers  and  two 
fathers.  On  the  children.  111  tests  in  all  were  made,  twenty-eight  "Wasser- 
mann,  eighty-three  Xoguchi.  The  blood  was  used  in  ninety  cases,  the 
spinal  fluid  in  twelve  cases.  The  children  ranged  in  age  from  3  days  to 
12  years;  all,  with  but  two  exceptions,  were  patients  at  the  Children's 
Memorial  Hospital.  There  were  thirty-nine  positive  reactions,  sixty-two 
negative,  and  one  case  with  a  positive  Xoguchi  but  negative  Wassermann. 
Thus  38  per  cent,  of  the  cases  gave  a  positive  reaction. 

The  mothers  of  the  children  in  four  positive  cases  were  tested  and  gave 
one  negative  and  three  positive  reactions;  the  one  with  the  negative  reac- 
tion had  had  the  last  one  of  three  miscarriages  two  years  before  the  test 
was  made;  she  had  had  no  specific  treatment.  The  mothers  of  two  nega- 
tive-reacting children  both  gave  negative  results.  Of  the  two  fathers,  one, 
with  a  positive-reacting  child,  himself  gave  a  positive  result.  The  second 
father  was  the  parent  of  the  18-months-old  infant  with  a  positive  Xoguchi 
and  negative  Wassermann  reaction  and  gave  two  negative  Wassermanns, 
done  by  two  different  serologists  a  few  days  after  the  child  was  tested. 
Xo  iMoguchi  was  done  on  the  father. 

ISTone  of  the  100  children  entered  the  hospital  as  a  case  of  syphilis. 
The  admissions  diagnoses  are  given  in  Table  1. 

We  note  the  great  variety  of  diseases  represented,  involving  practically 
all  of  the  different  systems  of  the  body :  nervous,  circulatory,  bony,  respi- 
ratory, etc.  But  the  affections  which  most  attract  attention  by  their 
positive  results  are  those  involving  the  nervous  and  circulatory  systems, 
and  the  tuberculous  infections.  There  are  seventeen  cases  presenting 
diseases  of  the  nervous  system,  with  nine  positive  and  eight  negative 
reactions;  sixteen  cases  of  heart  trouble,  with  seven  positive  and  nine 
negative,  and  twenty-six  tuberculous  cases,  with  eight  positive  and  eight- 
een negative  reactions.  There  are  fifteen  cases  affecting  the  respiratory 
system,  five  positive  and  ten  negative.  The  remainder  are  scattered 
among  the  various  conditions  represented  in  Table  1.  This  table  shows 
the  varied  character  of  the  cases  tested  and  also  the  proportion  of  positive 
cases.  The  number  of  cases,  however,  in  a  given  condition  is  so  small 
that  the  percentage  of  positive  cases  in  such  given  condition  cannot  be 
considered  as  by  any  means  an  average  percentage;  this  can  be  determined 
only  by  future  investigations  when  large  numbers  of  cases  have  been 
tested  and  analyzed. 

Our  chief  interest  of  course  is  in  the  positive  cases.  These  will  now 
be  considered  in  groups  by  themselves. 
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Table  1. — Givixg  a  Synopsis  of  Admission  Diagnosis  and  Reactions  in 

All  Cases 


Admission  Diagnosis 


Totals 


Positive 


Negative 


i'er  cent. 
Positive 


Tuberculosis — 

General    

Meningeal   

Pulmonary    

Joints    

Nervous  System — 

Brain   tumor    

Little's  disease 

Enceplialocele  

Meningitis   (meningococcus) 

Meningitis,  chronic   

Microcephalus    

Amaurotic  family  idiocy    .  . 

Epilepsy    

Spinal  cord  lesion   

Poliomyeloencephalitis   .  .  .  . 
Miscellaneous   

Circulatory  System — 

Congenital  heart   

Chronic  endocarditis 

Respiratory  System — 

Rhinitis    

Tonsils  and  adenoids    

Bronchitis    

Pneumonia    

Asthma   

Digestive  System — 

Hare-lip    

Enteritis   

Osseous  System — 

Arthritis  periostitis    

Osteomyelitis     

Club-foot   

Fractured  toe   

Miscellaneous — 

Anemia    

Keratitis    

Phimosis     

Rachitis    

Still's  Disease 

Typhoid   fever    

Totals    


3 

4 
2 

17 

26 

1 
3 
1 
1 
1 
1 
1 
4 
1 
2 
1 


5 
11 

16 

1 

8 
1 
4 
1 

15 


10 

1 
1 

2 
1 


3 
1 
5 
1 
1 

13 

102 


39 


1 

3 

1 

13 

18 


0 
5 
1 
3 
1 

10 

4 
4 


1 
1 
0 
4 
0 
1 

7 

63 


31 


40 

45 


37 


20 

20 


20 


38 
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POSITIVE    CASES 


The  total  number  of  cases  giving  a  positive  reaction  is  thirty-nine, 
ranging  in  age  from.  1  week  to  13  years,  distributed  as  follows : 

Age,  Years                         No.  of  Cases  Ape,  Years  No.  of  Cases 

Under  1   5  7    : 4 

Between  1  and  2  4  S    3 

2    1  !»    4 

3    4  m    2 

4    4  11     3 

5    2  12    2 


G    1 

There  were  twenty-five  boys  and  fourteen  girls. 

METHOD    OF    STUDY 

The  cases  have  been  studied  from  the  following  points  of  view :  the 
admission  diagnosis,  the  family  history,  the  patient's  own  previous  record 
of  development  and  general  health,  the  physical  condition  at  the  time  of 
making  the  test,  and,  in  the  fatal  cases,  the  results  of  autopsy.  Infor- 
mation along  these  lines  seemed  necessary  in  order  to  "check  up"  the 
test  and  to  answer  the  second  and  third  questions.  Details  of  the  cases 
are  given  in  Table  3. 

The  admission  diagnoses  are  given  in  Table  2.  Study  of  this  table 
shows  that  of  the  thirty-nine  positive  reactions,  8  were  obtained  in  tul)er- 
culous  trouble,  9  in  affections  of  the  nervous  system,  5  respiratory,  7  cir- 
culatory, 2  osseous,  2  digestive,  and  6  were  in  miscellaneous  conditions. 

The  family  history  was  investigated  with  special  reference  to  syphilis. 
It  shows  a  positive  record  of  this  disease  in  four  cases,  a  suggestive  record 
in  sixteen  cases,  a  negative  one  in  eighteen  cases,  no  history  obtainable 
in  two  cases.  By  a  "positive"  record  is  meant  a  definite  history  of  clinical 
syphilis  in  another  member  of  the  family  or  a  positive  "Wassermann  reac- 
tion in  either  parent;  by  a  "suggestive"  record  is  meant  a  history  of 
miscarriage  in  the  mother,  of  serious  mental  or  nervous  trouble  in  another 
member  of  the  family,  or  the  occurrence  of  a  positive  reaction  in  a  brother 
or  sister  not  of  adult  age.  Thus,  of  the  thirt3'-nine  cases  twent3^-one 
(56  per  cent.)  show  a  family  history  conclusive  or  suggestive,  of  a  syph- 
ilitic taint.  Only  20  per  cent,  of  the  negative  cases  show  such  family 
history. 

The  family  history  is  often  such  an  important  factor  in  arriving  at 
a  diagnosis  of  congenital  syphilis,  that  it  has  seemed  worth  while  thus  to 
consider  it  by  itself  with  reference  to  the  serum  reaction  in  the  positive 
cases.  But  the  personal  record  and  the  physical  condition  of  the  child 
himself  must,  after  all,  finally  determine  the  question.  The  cases,  there- 
fore, have  been  studied  with  reference  to  the  combination  of  all  three  of 
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Table  2. — Admission  Diagnoses  in  the  Positive  Cases 

Tuberculosis —  No.  of  Cases 

General     2 

Joints     i 

Meningeal   1 

Pulmonary    1 

Total    8 

Nervous  System — 

Brain   tumor    .' 1 

Little's   disease    1 

Microcephalus    1 

Amaurotic  family  idiocy   1 

Epilepsy    2 

Spinal  cord,  lesion  of?  1 

Poliorayeloencephalitis    1 

Miscellaneous  nervous   1 

Total    9 

Respiratory  System — 

Rhinitis   1 

Tonsils  and  adenoids  3 

Pneumonia    1 

Total    5 

Circulatory  System — 

Congenital    heart    2 

Chronic  endocarditis 5 

Total    7 

Osseous  System — 

Periostitis   1 

Osteomyelitis    1 

Total    2 

Digestive  System — 

Hare-lip,  etc. 1 

Enteritis    1 

Total    2 

Miscellaneous — 

Anemia    1 

Keratitis   2 

Phimosis    1 

Rachitis 1 

Still's  disease 1 

Total 6 

Grand   Total    39 

these  factors,  i.  e.,  family  history,  personal  record  and  physical  examina- 
tion, in  order  to  see  to  what  extent  these  factors  and  the  serum  reaction 
coincide.  For  this  purpose  they  will  now  be  rearranged  in  five  sepa- 
rate groups. 
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Group  I. — Cases  with  family  history,  personal  record  and  physical  signs, 
all  suggestive,  or  even  diagnostic,  of  syphilis.    There  are  nine  of  these  cases. 

Group  II. — Cases  with  either  family  or  personal  history,  plus  physical  signs, 
suggestive  of  syphilis.     There  are  nine  of  these  cases. 

Group  III. — Cases  with  only  physical  signs  suggestive  of  syphilis.  There  are 
six  of  these  cases. 

Group  IV. — Cases  with  either  a  suggestive  family  his-torj'  alone,  or  a  sugges- 
tive personal  record  alone.     There  are  five  of  these  cases. 

Group  V. — Cases  without  either  family  history,  personal  record  or  physical 
signs  suggestive  of  syphilis.     There  are  ten  of  these  cases. 

The  cases  of  Groups  I,  II  and  III  may  all  be  regarded  as  clinically 
syphilis.  All  of  these,  twenty-four  in  number,  or  63  per  cent,  of  the 
positive  cases,  give  suggestive  physical  signs.  Among  the  negative  cases 
only  0  per  cent,  give  such  suggestive  signs.  Cases  of  Group  IV,  in  view 
of  either  a  positive  family  history  or  positive  personal  record  plus  a 
positive  serum  reaction,  are  probably  syphilitic,  making  in  all,  twenty- 
nine  cases,  or  28  per  cent,  of  the  whole  series,  which  are  probably  syphilis. 

Group  V  is  an  important  group  and  requires  special  discussion,  but 
before  proceeding  with  that  discussion,  certain  cases  in  the  other  groups 
are  of  interest. 

Group  I. — Cases  26  and  27  were  twin  brothers  who  entered  the  Hos- 
pital for  the  removal  of  tonsils  and  adenoids.  Both  were  undersized  though 
of  different  weights ;  each  had  a  goiter.  The  mother  had  had  three  mis- 
carriages since  the  birth  of  the  twins  but  gave,  at  this  time,  a  negative 
Noguchi  reaction.  The  twins  were  put  on  mercurial  treatment,  Xov.  11. 
1911,  and  began  to  improve  immediately,  the  more  vigorous  one  faster 
than  his  brother;  the  former  went  from  52%  pounds,  Feb.  16,  1912,  up 
to  5414  pounds,  March  23,  1912,  and  on  the  latter  date  had  a  negative 
reaction;  his  brother,  between  the  same  dates,  went  from  50  pounds  to 
513-^  pounds  and  still  gave  a  positive  reaction.  The  more  vigorous  one 
of  these  twins  thus  gave  evidence  of  greater  resistance  to  his  hereditary 
taint,  not  only  by  the  improvement  in  his  general  physical  condition,  but 
by  the  change  of  his  positive  reaction  into  a  negative  one. 

Cases  35  and  36  were  also  brothers,  instances,  again,  of  "familial" 
syphilis,  each  showing  a  keratitis,  one  also  an  arthritis  and  one  also  deaf- 
ness. Both  left  the  hospital  unimproved  after  three  weeks'  treatment  with 
mercurials ;  five  months  later  the  arthritis  one  returned  with  his  keratitis 
much  worse  and  his  serum  reaction  still  positive.  He  is  now  under 
observation,  improving  under  vigorous  mercurial  treatment. 

Group  III. — Case  34  was  an  anemic,  18-months-old  infant  in  private 
practice;  she  was  backward  about  her  teeth,  was  fat  and  "flabby,"  had  a 
Ivmphocytosis  and  a  dactylitis.  Her  blood  gave  a  markedly  positive 
Xoguchi  reaction.  One  of  the  leading  syphilographers  of  Chicago  saw 
her  with  me  in  consultation,  could  not  accept  the  specificity  of  the 
Xoguchi  reaction,  doubted  the  diagnosis  of  syphilis,  and  suggested  a 
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straight  Wassermann  test.  This  was '  done  and  was  reported  negative. 
Calomel,  one-tenth  gr.  t.  i.  d.  for  four  days  had  been  given  after  the 
Nogiichi  and  before  the  Wassermann  test,  but  it  is  improbable  that  this 
small  amount  of  mercury  converted  a  positive  into  a  negative  reaction. 
The  tests  were  done  by  different  serologists,  both  skilful  and  expert 
workers.  The  father  was  an  educated  man,  appreciated  the  importance 
of  the  truth,  denied  syphilis,  and  his  blood  gave  a  negative  Wassermann 
reaction,  the  test  being  made  by  the  man  who  found  the  negative  reac- 
tion in  the  child.    jSTo  Noguchi  was  done  on  the  father. 

Group  IV. — Case  3,  a  3-year-old  child,  entered  the  Hospital  as  a  case 
of  tuberculous  meningitis.  The  father  gave  a  history  of  "soft"  chancre 
seven  years  before  (i.  e.,  four  years  before  the  birth  of  the  patient),  the 
mother  a  history  of  one  miscarriage  (date  ?)  ;  and  of  a  baby  younger  than 
the  patient  who  had  always  been  "delicate  with  lieart  trouble"  and  who 
died  at  1  year.  The  patient's  spinal  fluid  gave  a  strong  ISToguchi  reaction. 
The  autopsy  showed  a  marked  tuberculous  meningitis,  with  tubercle 
bacilli  present  in  great  numbers  in  the  exudate  at  the  base  of  the  brain. 
There  were  no  lesions  of  syphilis,  either  gross  or  microscopic;  no  spiro- 
chetes in  the  meningeal  exudate  examined  by  the  Levaditi  method.  The 
head  only  was  examined. 

Guoup  Y. — The  cases  of  this  group  cannot  be  regarded  as  clinically 
syphilis  in  the  ordinary  sense  of  the  term,  and  such  a  diagnosis  would 
rest  largely  on  the  results  of  the  serum  test;  in  these  cases  the  test  was 
positive.  Are  we,  then,  to  accept  such  a  result  as  evidence  of  the  presence 
of  syphilis?  Are  we  to  regard  as  cases  of  s3-philis,  patients  who,  without 
suspicious  family  history,  without  suggestive  personal  record  or  physical 
signs,  yet  nevertheless  give  a  positive  serum  reaction?  How  are  we  to 
explain  the  positive  reaction  in  such  patients? 

There  are  three  possible  explanations : 

1.  The  reaction  is  correct  and  is  due  to  some  condition  other  than 
syphilis. 

2.  The  reaction  is  correct  and  is  due  to  syphilis,  which  may  be  the 
real  underlying  cause  of  the  condition  named,  or  may  be  a  factor  predis- 
posing toward  some  other  infection,  e.  g.,  tuberculosis. 

3.  The  reaction  is  incorrect,  due  to  some  error  of  technic. 

The  first  supposition,  that  the  reaction  is  due  to  some  condition  other 
than  s}^hilis,  is  untenable.  Aside  from  syphilis,  the  only  conditions  in 
which  a  positive  Wassermann  reaction  has  been  found  are  scarlet  fever, 
jaundice,  leprosy,  carcinoma,  diabetes  mellitus  and  possibly  malaria.  None 
of  these  conditions  existed  in  any  of  the  cases  in  Group  V;  furthermore, 
there  is  no  ground  for  believing  that  any  of  the  conditions  named  in  this 
group  would  cause  a  reaction  of  such  specificity  as  is  the  Wassermann 
reaction. 


(JOricihth  capsu/e 


ytepesTed  iqueei-incj  to  etnuetht 
blood  Toujard  ihe  fffremiCii  of  "the 
finger  is  nf^cejiarj 


TVannrr  of  collecting  ihe  blooet 


after  ihe  punctufe 

Fiir.  1. — Mctliod  of  colleetinrr  hlond  from  tlio  finf:ei--tiii  h\  lUPiUis  of  a   \\'rii;lit 
capsule.      (From   \o<riielii:   Tlio  Soniiii   Diaiiiiosi*  of  Syjiliilis.   1!)]2. ) 


TlT.U STRATI XG    ARTICLE  BY 

Dr.  F.  S.  Chx-RCHill,  Chicago,  Ir.i 


w 


The  blood  is  draain  in 
by  neQaJiue  fjresjure 
fjroc/acfd  on  coo/ma 


D 


A   a  ihght  W3.rming  Co  Jr.vr 
\    \  I  the  air  out  of  the  en,f>r^  efface 


Shake  down  rhr 
blood,  to  Ihe  sealed 
end 


ailoM  to  cool  doivn 


Shouji  ^he  <separa.rion. 
of  ierum  on  stonetino 
Th «■  Cloir  U  firmlu 


ConTracteU. 


Y\^.  2. — 81in\\iii,ir  the  further  steps  in  tlie  tfcliiiic  of  conepting  tlie  l)loo(l  ami 
obtaining  tlio  scruni  in  tlio  sernm  test  for  syphilis.  (From  Xoguchi :  The  Serum 
Diagnosis  of  Syphilis.   1012.) 


FRANK     SPOONER     CBURCUILL  377 

The  second  supposition,  that  the  reaction  is  correct  and  is  due  to 
syphilis,  the  physical  conditions  found  being  either  unusual  manifesta- 
tions of  syphilis  or  coexisting  as  separate  entities,  e.  g.,  tuberculosis,  is 
debatable. 

Syphilis  is  of  course  a  most  protean  disease.  Not  a  single  tissue  of 
the  body  is  there  that  may  not  be  attacked  by  the  \'irus,  once  the  latter 
has  gained  access  to  the  body.  Its  obscurity  and  latency  at  times  are  well 
known.  Especially  in  congenital  syphilis  may  its  manifestations  be  most 
varied.  They  may  furthermore  be  latent  for  a  period,  giving  rise  to  no 
symptoms  or  signs,  3'et  later  showing  characteristic  stigmata  of  the 
disease,  the  so-called  syphilis  hereditaria  tarda.  It  is  conceivable  that 
the  cases  in  Group  V  may  belong  to  this  class;  that  they  are  cases  of 
latent,  late  syphilis  and  that  they  may  show  active  signs  of  the  disease 
later  on  in  life,  perhaps  at  puberty.  Before  the  advent  of  the  serum  test 
it  would  not  have  occurred  to  any  clinician  examining  these  patients  to 
regard  them  as  syphilitic.  He  would  have  classified  them  as  above,  and 
their  anemia,  lymphocytosis,  adenitis  and  general  deterioration  he  would 
have  attributed  to  general  causes  —  bad  hygiene,  bad  food,  lack  of  care, 
etc.  But  among  the  causes  to  which  these  conditions  may  be  due  is  the 
specific  cause  syphilis;  hence,  finding  these  conditions  present,  finding 
also  present  a  test  so  strongly  diagnostic  of  syphilis  as  is  the  serum  test, 
it  is  entirely  possible  that  these  cases  in  Group  Y  may  be  S3'philitic,  that 
they  are  in  reality  cases  of  hereditary  syphilis,  in  a  latent  stage ;  cases  in 
which  the  disease  process  is  so  sluggish  that  it  has  as  yet  given  rise  to 
no  gross,  evident  sign  characteristic  of  the  taint,  yet  active  enough  to 
produce  a  more  or  less  deteriorated  condition  and  a  positive  result  when 
tested  by  the  delicate  serum  reaction. 

This  reasoning,  however,  cannot,  I  believe,  apply  to  the  three  fatal 
cases  in  the  group,  Cases  12,  31  and  38,  Cases  31  and  38  came  to  autopsy 
and  showed  no  signs  gross  or  microscopic  of  syphilis.  No  spirochetes 
were  detected  in  the  liver  in  either  case.  The  heart  muscle  was  not 
examined  for  the  spirochetes,  and  it  is  possible,  in  view  of  recent  investi- 
gations, notably  by  Warthin,  that  they  might  have  been  found  in  the 
tissues  of  that  organ.  The  third  fatal  case,  Case  12,  was  one  of  amaurotic 
family  idiocy;  it  gave  a  negative  reaction,  June  26,  1910,  a  positive  one 
six  months  later,  Jan.  22,  1911,  both  tests  being  made  by  the  same  serolo- 
gist.  No  autopsy  was  obtained,  but  the  autopsies  which  have  been  made 
on  cases  of  this  disease  do  not  mention  sj^philitic  changes  in  the  tissues. 
Syphilis  seems  improbable  in  our  case.  Noguchi,^  page  134,  alludes  to 
one  case  of  amaurotic  family  idiocy  with  a  negative  reaction. 

Case  1  must  also  be  questioned.  No  definite  diagnosis  was  made. 
The  patient  was  a  3-year-old  child  who  came  in  after  a  three  weeks'  illness 
with  typhoid al  symptoms;  Widal  reaction,  blood  culture  and  Pirquet  test 
were  all  negative.    It  was  probably  a  case  of  miliary  tuberculosis. 
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The  patient  was  taken  out  of  the  hospital  after  a  week's  stay  and 
nothing  further  was  heard  of  him.  There  was  nothing  about  him  to 
suggest  syphilis. 

Concerning  the  other  cases  of  the  group,  there  is  possibly  more  ground 
for  considering  them  as  syphilitic;  five  of  them  involve  disease  of  the 
osseous  system :  two  of  Joint  trouble  thought  to  be  tuberculous,  a  chronic 
osteomyelitis,  a  case  of  Still's  disease,  one  of  Little's  disease  with  bony 
changes  thought  to  be  rachitic.  The  tendency  of  the  syphilitic  virus  to 
attack  the  bony  tissues  is  well  known,  and  syphilis  cannot  with  certainty 
be  excluded  in  any  of  these  cases.  Clinical  observations  and  serum  tests 
of  the  future  must  determine  how  frequently  these  bone  affections  are 
due  to  luetic  infection. 

The  case  of  endocarditis  included  in  this  group  is  interesting;  it 
showed  a  reaction  at  first  "doubtful,"  a  week  later  "faintly  positive,"  and 
a  month  later  "positive" ;  in  view  of  these  reactions  and  of  the  frequency 
with  which  the  other  cases  of  endocarditis  of  this  series,  cases  with  sug- 
gestive or  characteristic  signs  of  syphilis,  have  shown  positive  reactions, 
there  is  probably  little  doubt  of  the  basic  nature  of  this  ease,  little  doubt 
that  it  is  syphilis.  But  as  the  case  illustrates  a  condition  "on  trial,"  as  it 
were,  in  this  paper,  and  presented  none  of  the  signs  regarded  in  the  past 
as  suggestive  of  syphilis,  it  must  be  classified,  for  the  present,  at  least,  in 
this  group.  Studies  of  the  future  may  or  may  not  show  that  endocardial 
affections  are  of  such  frequent  occurrence  in  congenital  syphilis  that 
their  presence  is  suggestive  of  the  disease  and  must  always  arouse  a 
suspicion  of  its  existence. 

The  third  supposition,  that  the  reaction  is  incorrect  and  is  due  to 
some  error  in  technic,  must  be  considered.  Such  -an  error  might  arise 
from  (1)  change  in  the  blood  after  taking  and  before  testing,  or  from 
(2)  some  imperfection  in  one  of  the  substances  or  reagents  used.  Due 
care  was  used  in  the  handling  of  the  blood,  keeping  it  at  a  proper  temper- 
ature, etc.  It  is  of  course  possible  that  hemol3^sis  may  have  taken  place 
before  testing  and  thus  at  the  test  hemolysis  was  prevented  and  a  positive 
reaction  obtained.  But  against  this  theory  is  the  fact  that  specimens  of 
blood  from  other  patients  at  the  hospital,  obtained  at  the  same  time  and 
handled  in  the  same  manner,  gave  in  some  instances  negative  reactions, 
in  others  positive  reactions.  Similarly  with  the  various  substances  used 
for  antigens,  amboceptors,  etc.;  the  same  materials  used  in  our  cases 
were  used  at  the  same  time  on  patients  from  another  hospital  and  found 
to  be  working  well,  giving  positive  reactions  on  known  syphilitics,  mostly 
adults,  yet  negative  results  on  still  others  undoubtedly  not  syphilitic. 
I  have  taken  pains  to  "check  up"  with  Dr.  Nicoll  these  points  by  review 
of  the  original  records  on  the  given  dates  of  each  of  the  cases  in  Group  Y. 
and  it  is  evident  that  the  error,  if  error  there  be,  is  not  in  the  quality  of 
the  different  substances  used.    I  cannot  be  so  sure  of  the  absence  of  error 
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under  the  first  possibility,  i.  e.,  some  change  in  the  blood  used ;  particu- 
larly might  this  be  true  with  regard  to  Case  31,  when  the  blood  was 
obtained  at  autopsy  ten  hours  after  death ;  for  Candler  and  Mann  have 
shown  that  post-mortem  decomposition  may  alter  the  reaction  whether 
of  the  blood  or  spinal  fluid,  an  ante-mortem  positive  reaction  being  con- 
verted into  a  negative,  and  vice  versa. 

Taken  as  a  whole,  then.  Group  V  may  be  summarized  briefly  as 
follows :  There  is  no  ground,  except  a  positive  serum  reaction,  for  regard- 
ing four  of  the  group,  Numbers  1, 12,  20  and  31,  as  cases  of  syphilis ;  there 
is  some  ground  for  regarding  the  remaining  cases  as  syphilitic,  and  in 
them  this  disease  cannot  with  certainty  be  excluded.  Our  third  question, 
then,  Does  a  positive  serum  reaction,  without  suggestive  physical  signs, 
mean  syphilis  ?  must,  in  the  present  state  of  our  knowledge,  be  answered 
in  the  negative.  Investigations  of  the  future,  however,  may  broaden  our 
conception  of  the  term  "suggestive"  signs  so  that  it  will  include  signs 
now  not  regarded  as  "suggestive." 

NEGATIVE    CASES 

The  negative  cases  require  but  little  further  comment.  The  diagnoses 
are  given  in  Table  1.  The  relative  frequency  of  suggestive  family  history 
and  suggestive  physical  examination  in  the  two  divisions,  positive  and 
negative,  has  already  been  noted,  there  being  far  fewer  such  records  in 
the  negative  than  in  the  positive  cases.  Among  the  negative  ones  were 
only  three  cases  with  such  marked  physical  signs  that  syphilis  could  not 
be  excluded.  The  first  of  these  was  a  2-months-old  baby,  of  the  Mongo- 
lian type  of  idioc}^,  with  a  congenital  heart  lesion,  asymmetrical  head, 
flattened  nose  and  "chicken  breast."  He  was  the  fifth  child,  the  first 
four  pregnancies  having  resulted  in  miscarriages.  The  test  (Noguchi) 
was  done  with  his  spinal  fiuid;  possibly  his  blood  would  have  given  a 
positive  result. 

The  second  suspicious,  yet  negative,  case  was  a  younger  brother  of 
patient,  Case  17.  He  was  much  below  par,  with  bony  changes  regarded 
as  rachitic,  and  with  a  well-marked  syphilitic  family  history  (Table  3, 
Case  17). 

The  third  case  was  a  12-year-old  girl,  of  backward  development,  with 
marked  keratitis  and  suspicious  looking  teeth. 

EESUJIE 

Surveying  now  as  a  Avhole  this  series  of  101  hospital  children  who  have 
been  tested  by  the  Wassermann  serum  reaction,  certain  facts  strike  us. 

First,  we  are  impressed  with  the  large  number  of  cases  presenting  a 
positive  reaction,  38  per  cent.,  over  a  third,  giving  such  a  result.  The 
most  of  these,  as  we  have  seen,  we  are  justified  in  regarding  as  sj'philis; 
all,  in  fact,  except  the  patients  in  Group  V.     Deducting  the  ten  cases 
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forming  this  group,  we  have  twenty-nine  (28  per  cent.)  eases  of  syphilis 
among  the  first  hundred  children,  selected  mostly  at  random,  in  one  of 
our  large  American  hospitals;  that  is,  nearly  one  out  of  every  three 
patients.  It  has  been  difficult  in  the  past  to  obtain  an  accurate  idea  of 
the  prevalence  of  congenital  syphilis.  That  syphilis  in  general  is  a 
lamentably  wide-spread  disease  is  well  known.  Erb,  for  example,  found 
that  out  of  10.000  cases  of  all  varieties  of  disease  in  his  practice,  21  per 
cent,  had  syphilis.  He  believes  that  12  per  cent,  of  the  adult  population 
of  Berlin  has  sj^philis.  This  means,  eventually,  a  large  amount  of  the 
congenital  form  of  the  disease.  Yet  it  is  not  generally  regarded  as  being 
common,  Beekel,  for  example,  examined  the  record  of  the  Babies'  Dispen- 
sary in  Cleveland  and  found  only  forty-five  cases  among  3,500  patients, 
about  1.33  per  cent. ;  these  were  all  clinical  cases  and  before  the  days  of 
the  serum  test. 

The  observations  made  in  this  paper,  based  on  clinical  examination 
and  the  serum  test,  would  tend  to  show,  however,  that  there  is  a  large 
amount  of  congenital  sj'philis  among  hospital  patients. 

Next  we  are  struck  with  the  great  variety  of  conditions  in  which  we 
find  a  positive  serum  reaction,  corresponding  with  the  protean  character 
of  syphilis.  The  greatest  number  of  positive  reactions  is  found,  further- 
more, in  the  bony,  nervous  and  circulatory  systems,  tissues,  it  will  be 
recalled,  particularly  apt  to  be  attacked  by  the  syphilitic  virus. 

The  comparatively  large  number  of  positive  cases  without  physical 
signs,  the  "symptomless"  children,  is  another  striking  phenomenon,  four- 
teen of  the  cases  (37  per  cent.)  being  so  lacking.  This  again  is  quite  in 
keeping  with  the  character  of  congenital  syphilis,  at  least  of  the  late 
variety,  and  emphasizes  the  difficulty  of  arriving  at  a  diagnosis,  and  the 
importance  of  the  serum  test  in  unearthing  these  obscure  cases. 

The  number  of  cases  reported  in  this  series  is,  however,  small,  and 
it  may  be  that  analysis  of  larger  numbers  of  cases  will  modify  the  points 
which  have  been  discussed,  and  that  the  figures  obtained  in  the  first 
hundred  cases  may  be  considerably  altered  by  future  studies.  Enough 
has  been  set  forth,  however,  to  demonstrate  the  importance  of  the  serum 
test  in  studying  our  anemic,  maldeveloped  children  and  the  desirability 
of  applying  this  test  on  a  large  scale  to  these  children,  in  order,  first,  to 
determine  to  what  extent  syphilis  prevails  among  them,  and,  secondly,  to 
institute  proper  treatment. 

The  subject  is,  to  my  mind,  an  important  one,  a  broad  one ;  important 
not  only  to  the  victims  of  the  disease  itself,  but  also  to  the  community  at 
large  and  for  the  future  welfare  of  the  race.  If  congenital  s}^hilis  is 
nearly  as  prevalent  among  certain  classes  of  the  community  as  the  studies 
in  this  paper  would  seem  to  indicate,  it  is  a  matter  of  grave  concern  to  all, 
especially  to  us  as  pediatricians,  on  whom  must  devolve  the  responsibility 
of  determining  the  extent  of  the  evil  and  its  proper  management.     We 
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have  had  put  into  our  hands  recently,  in  the  Wassermann  serum  test,  a 
method  of  investigation  which,  together  with  careful,  painstaking  clinical 
observations  on  a  large  scale,  will  give  us  accurate  information,  as  never 
before,  concerning  a  malady  notoriously  fatal  in  extreme  infancy,  lam- 
entably blighting  in  later  childhood.  But  the  use  of  this  new  weapon 
must  be  wide-spread,  must  be  carried  out  in  large  numbers  of  patients 
before  we  can  answer  finally  the  questions  propounded  in  this  paper  and 
the  various  points  suggested  by  those  questions. 

This  study  is  therefore  offered,  not  by  any  means  as  a  final  solution 
of  the  questions,  but  rather  as  a  preliminary  report,  and  with  the  hope 
that  others  will  also  take  up  and  carry  on  the  work. 

I  am  indebted  to  my  fellow  members  of  the  Hospital  staff  for  per- 
mission to  study  the  children  in  their  wards.  I  am  also  greatly  indebted 
to  Drs.  E.  E.  LeCount  and  J.  H.  Hewitt  for  the  reports  on  the  autopsies. 

1259  North  State  Street. 
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ACUTE    DUODENAL    INDIGESTION    IN    CHILDEEN  * 

FKITZ  B.  TALBOT,  M.D. 

BOSTON 

The  relation  between  tlie  physiology  of  digestion  and  the  diseases  of 
the  gastro-intestinal  canal  has  received  considerable  attention  in  recent 
years  and  has  thrown  much  light  on  many  obscure  digestive  disturbances. 
A  large  part  of  our  knowledge  about  bile  and  the  effects  of  obstruction 
to  the  flow  of  the  bile,  comes  from  animal  experiments  and  there  is  only 
a  relatively  small  amount  of  literature  on  the  physiology  and  pathology 
of  bile  which  has  been  applied  to  infancy  and  childhood.  A  resume  of 
these  facts  is  necessary  because  they  explain  much  that,  otherwise,  is 
obscure  in  the  treatment  of  acute  duodenal  indigestion,  and  give  a 
phj^siologic  foundation  for  our  conception  of  the  pathologic  processes  to 
be  studied.  They  naturally  divide  themselves  into  physiology  of  bile, 
biochemistry  of  bile  and  its  products  of  decomposition,  and  the  action  of 
bile  during  digestion. 

PHYSIOLOGY 

Bile  varies  not  only  in  amount,  but  also  as  regards  its  composition, 
as  is  shown  by  the  accompanying  table.^ 

Table  Showing  Composition  of  Bile  from  the  Liver  and  from  the 

Gall-Bladdee 

Liver-Bile     From  Gall-Bladder 

Solids     2m  16.02 

Water    97.94  83.98 

Mucin  and   pi.sments 0.28  4.44 

Alkali   bile-saits    0.85  8.72 

Taurocli  elates 0.11  1.93 

Glycocholates     0.74  6.79 

Fattv  acids  from  soaps 1.06 

Cholesterol    0.08  0.87 

Lecithin     0.14 

Fats    0.03  0.1.5 

Soluble   salts    O.SO  0.30 

Insoluble   salts    0.02  0.24 

Bile  pigments  and  salts  find  their  way  into  the  intestine  very  early 
in  the  third  month  of  fetal  life.-    This  bile,  together  with  the  secretion 


*Obstructive  jaundice,  the  terminology  used  in  this  paper,  is  that  adopted  by 
the  Department  of  Pediatrics  of  the  Harvard  Medical  School. - 

*From  the  Children's  Medical  Department,  Massachusetts   General  Hospital. 

1.  Hammarsten,  Olaf:  Nova  acta  Reg.  Soc.  Upsal,  Serie  III,  1894:  quoted  in 
Abderhal den-Hall:  Text-book  of  Physiological  Chemistry,  New  York,  1908,  p.  517. 
18.  The  attempt  was  also  made  to  determine  whether  the  patient's  blood  con- 
don,  1904,  p.  319. 


FRITZ     B.     TALBOT  399 

of  the  rest  of  the  canal  and  some  desquamated  epithelium,  accumulates 
to  form  the  meconium.  After  birth  the  cycle  of  a  normal  digestion 
starts  and  from  then  on  is  elaborated  until  it  reache€  the  adult  type  of 
digestion.  The  intestinal  canal  is  sterile  at  birth,  but  shortly  afterwards 
it  becomes  infected  and  remains  so  for  the  rest  of  life.  The  type  of 
bacteria  inhabiting  the  canal  depends  on  the  kind  of  food  which 
surrounds  them.  They  tend  to  belong  to  the  acid-forming  group  while 
the  baby  is  fed  with  human  milk,  and  to  the  putrefactive-  or  alkali- 
forming  group  when  the  food  is  cow's  milk.^  This  fact  has  a  bearing  on 
the  chemical  changes  which  bile  undergoes  after  it  enters  the  intestinal 
canal.  Bile  is  excreted  from  the  liver  in  the  form  of  bilirubin  and  is 
changed  through  oxidation  and  bacterial  action  into  biliverdin  and  later 
hydrobilirubin.  This  in  its  turn  may  be  converted  into  leukohydro- 
bilirubin,  when  decomposition  is  more  intense.  A  considerable  part  of 
the  bile  which  has  already  performed  its  part  in  digestion  is  absorbed 
and  carried  back  to  the  liver  to  be  reconverted  into  bilirubin.  Hydro- 
bilirubin does  not  appear  in  appreciable  amounts  in  the  feces  until 
putrefaction  is  well  established.  This  commences  when  a  baby  begins  to 
take  cow's  milk,  which  contains  larger  quantities  of  casein  than  human 
milk  and  thus  gives  a  suitable  food  for  the  proteolytes,  or  putrefactive 
.  group  of  bacteria,  to  grow  on.  There  are  two  bodies,  urobilin  and 
urobilinogen,  which  correspond  with  hvdrobilirubin  and  leukohydrobili- 
rubin  but  which  are  not  chemically  identical  with  these  bodies.  It  has 
been  proved  that  urobilinogen  cannot  be  formed  without  the  action  of 
bacteria  and  so  it  is  impossible  to  obtain  Ehrlich's  "aldehyde"  test  for 
urobilinogen  in  either  the  urine  or  the  feces  when  bile  is  blocked  from 
the  intestines.  This  body  is  of  enough  importance  in  the  consideration  of 
acute  duodenal  indigestion  to  warrant  a  detailed  description  of  it. 

UROBILINOGEN 

In  1901  Ehrlich*  observed  that  an  acid  solution  of  dimethylamino- 
benzaldehyd  caused  a  cherry-red  color  to  appear  in  urine,  which  became 
much  more  intense  in  many  pathologic  conditions.  There  was  consider- 
able discussion  about  the  significance  of  this  reaction  until  0.  Neub^uer" 
established  the  fact  that  it  is  a  test  for  urobilinogen.  It  is  easily  oxidized 
into  urobilin  when  exposed  to  air  and  light.^ 


3.  Kendall:  Observations  on  Aciduric  Bacteria,  Jour.  Med.  Research,  1910, 
K  S.,  xvii,  153. 

4.  Ehrlich:  Ueber  die  Dimethylamidobenzaldehydreaction,  Med.  Wchnschr., 
Berl.,  1901,  11,  151. 

5.  Neubauer:  Ueber  die  neue  Ehrlichsche  Reaction  mit  Dimethylaminobenzal- 
dehyd.  Sitztmgsbericht  der  Gesellsch.  f.  Morph.  u.  Phys.  in  Miinchen,  1903. 
Reported  in  Miinchen.  med.  Wchnschr.,  1903,  1,  No.  2,  p.  1846. 

6.  Saillet:  De  L'Urobiline  dans  les  urines  normales,  Rev.  de  m^d.,  1897,  xvii, 
109. 
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Bookman^  and  Langstein*  summarize  the  knowledge  of  the  subject 
and  incidentally  mention  results  which  correspond  with  my  observations 
on  its  action  during  occlusion  of  the  bile  ducts.  The  decomposition  of 
bile  takes  place  mostly  in  the  large  intestine  where  bacterial  action  is 
most  pronounced.  Herter^  showed  that  Ehrlich's  "aldehyde"  reaction 
could  be  aug-mented  by  skatol  and  also  intensified  by  a  diet  rich  in  meat. 
He  was  also  able  to  cause  the  reaction  to  disappear  from  the  urine  of 
dogs  when  he  gave  them  a  milk  instead  of  a  meat  diet.  This  latter 
observation  was  probably  due  to  the  change  in  bacterial  action  and  a 
lessened  decomposition,  because  I  have  found  the  reaction  repeatedly  in 
the  urine  of  babies  fed  on  mixtures  of  cow's  milk  only.  Urobilinogen 
is  only  present  in  the  urine  when  bile  flows  into  the  intestinal  canal  and 
is  always  absent  when  there  is  occlusion  of  bile.  The  test  is  performed 
in  the  following  way: 

Add  a  few  drops  of  Ehrlich's  reagent  (2  per  cent  dimethylaminobenzaldehyd 
in  5  per  cent.  HCl)  to  5  c.c.  of  iinheated  urine.  There  is  no  change  of  color. 
Then  gently  warm  the  urine  and  if  urobilinogen  is  present  in  normal  amounts 
it  will  turn  a  delicate  cherry-red  color.  This  can  be  best  seen  by  looking  down 
through  the  depth  of  the  test  tube.  If  urobilinogen  is  present  in  abnormal 
amounts,  the  urine  turns  distinctly  cherry-red  on  adding  the  reagent  in  the  cold. 
When  urobilinogen  is  absent,  the  cherry-red  color  cannot  b-^  obtained  even  after 
heat  is  applied. 

THE   RELATION"    OF   BILE    TO    THE    DIGESTION"    AND 
ABSORPTION    OP    FAT 

Bile  has  the  property  of  activating  the  pancreatic  proferment  steap- 
sinogen  into  steapsin.^"  The  absence  of  bile,  however,  does  not  stop  the 
action  of  steapsin  when  it  is  once  secreted;  without.it  the  fats  may  be 
split  in  part,  but  they  are  imperfectly  absorbed.^^  The  action  of  bile  on 
fat  during  digestion  is  not  simple  and  the  changes  which  fat  undergoes 
must  be  briefly  enumerated  before  it  can  be  discussed.  The  greater 
portion  of  the  fat  in  cow's  milk  is  in  the  form  of  neutral  fat.  During 
digestion  neutral  fat  is  first  split  into  fatty  acids,  which  in  turn  are 


7.  Bookman:  Die  physiologische  Bedeutung  und  der  klinische  Wert  der  Ehr- 
lichschen  Dimethylaminobenzaldehyd  reaktion  im  Kindesalter.  Jahrb.  f.  Kinderh. 
N.  F.,  1906,  Ixivi  206. 

8.  Langstein:  Ein  Beitrag  zur  Kenntnis  des  weissen  Siiuglingsstuhls,  Fest- 
schrift fiir  Salkowski. 

9.  Herter:  Ehrlich's  Aldehyd  Eeaction  in  the  Urine.  Jour.  Biol.  Chem.,  1908, 
iv,  403. 

10.  Nencki:  Ueber  die  Spaltung  der  Silureester  der  Fettreihe  und  der  aroma- 
tischen  "^''erbindungen  im  organismus  durch  das  Pancreas.  Arch.  f.  exper.  Path, 
u.  Pharm.,  1886,  xx,  367. 

11.  Schwann:  Versuche  um  auszumittein  ob  die  Galle  im  Organismus  einer  fiir 
das  Leben  wesentliche  Rolle  spielt.  Miiller's  Arch.  f.  Anat.  Physiol,  u.  wissensch. 
Med.,  1844,  127;  Dastre:  Recherches  sur  la  bile.  Arch.  phvs.  norm,  et  path.  1890, 
5  S.,  ii,  315. 
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converted  into  soaps.  Pfliiger's^-  investigations  led  him  to  the  conclusion 
that  unsplit  fat  cannot  be  absorbed.  There  is  much  evidence  which 
warrants  the  statement  that  the  stage  of  soap  formation  is  necessary  for 
the  most  efficient  absorption  of  fat."  The  emulsification  of  fats  is 
favored  by  the  presence  of  bile,  which  also  increases  the  fat-splitting 
action  of  the  pancreatic  juices  eight  times  or  more.-^*  It  has  been  proved 
that  the  cholic  acid  component  of  the  bile  salts  is  responsible  for  the 
rapid  digestion  of  fats."  Bile  has  the  property  of  dissolving  fatty 
acids/*  of  increasing  the  solubility  of  soaps  in  water,  and  of  preventing 
the  gelatinization  of  soaps."  Its  action  on  soaps  is  probably  of  more 
importance  than  its  action  on  fatty  acids.  "\Mien  bile  is  occluded  from 
the  intestinal  canal,  absorption  of  fat  is  interfered  with  and  metabolism 
is  abnormal. 

THE   EFFECT   OF   OBSTRUCTION    OF   BILE   ON   THE    METABOLISM 

Most  of  the  knowledge  on  this  subject  comes  from  animal  experi- 
ments, but  there  are  a  few  experiments  on  man.  Fr.  Miiller's"  and 
Eiecke's^''  experiments  on  adults  with  occlusion  of  the  bile  ducts,  showed 
that  there  was  no  abnormal  loss  of  nitrogen,  while  R.  Schmidt^"  found 
an  enormous  loss  of  nitrogen  in  a  patient  with  catarrhal  jaundice  plus 
anorexia,  who  was  very  much  underfed.  The  conclusion  may  be  drawn 
from  these  experiments  that  there  is  no  loss  of  nitrogen  during  the 
disease  unless  anorexia  becomes  pronounced  and  is  accompanied  by 
starvation.  The  digestion  of  carbohydrates  also  progresses  in  a  normal 
manner.  Experimentally,  the  absorption  of  fat  is  seriously  interfered 
with;  only  40  per  cent,  of  the  fat  ingested  is  absorbed  instead  of  the 
norm'al  90  per  cent.  Eohmann"  and  Fr.  Miiller"  have  shown  that  the 
same  relation  holds  good  in  man.    In  obstruction  to  bile,  the  fat  content 

19  Pfliicrer's  Arch.  f.  d.  ges.  Phvsiol.,  1900,  Lxxx,  111;  1900,  Lxxxi,  385;  1900, 
Ixx^ii,  303';   1901,  Ix-xxv,  1:   1901,  ixxxviii,  299;   1902,  Lxxxix,  281;   1902,  xc,  1. 

13.  Talbot:  See  review  of  literature  in  Physiologj-  and  Pathology  of  the  Diges- 
tion of  Fat  in  Infancy.     Am.  Jour.  Dis.  Child.,  1911,  i,  173. 
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15.  Fiirth  and  Schutz:  Ueber  die  Bedeutung  der  Gallensaure  fur  die  Fettver- 
daiiuno-.    Zentralbl.  f.  Physiol.,  1906,  xx,  47. 
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of  tlie  feces  is  more  than  double  the  normal,  while  55  per  cent,  of 
the  fat  in  the  food,  instead  of  8  to  12  per  cent,  as  in  health,  is  lost  in 
the  feces.  Schmidt--  found  in  adults  that  21.45  per  cent,  to  2P  61  per 
cent,  of  the  dried  feces  of  healthy  individuals  is  fat  and  that  this  fat 
represented  5,16  per  cent,  to  5.91  per  cent,  of  the  fat  ingested.  In 
closure  of  the  bile  duct  he  found  that  43.87  per  cent,  to  53.59  per  cent, 
of  the  dried  feces  was  fat  and  that  22.79  per  cent,  to  27.70  per  cent,  of 
the  fat  ingested  was  lost  in  the  feces.  Gaultier^^  found  an  absorption  of 
only  37  per  cent,  to  53  per  cent,  of  the  fat  in  the  food.  These  estimations 
of  fat  in  the  stool  were  not  done  by  the  newer  method  of  Kumagawa 
and  Suto,^*  which  might  have  shown  larger  losses  of  fat,  as  it  gives 
higher  figures  than  the  older  methods.  The  clay  color  of  the  stools  is 
caused  partly  by  the  absence  of  bile  j)igments  and  partly  by  the  presence 
of  excessive  quantities  of  fat.  It  must  be  remembered,  in  this  connection, 
that  leukohydrobilirubin  is  white  bile  and  that  the  white  stools,  such  as 
are  seen  in  other  types  of  indigestion  due  to  fat,  do  not  mean  of  them- 
selves that  there  is  no  bile  in  the  feces. 

Bile  has  no  effect  on  the  digestion  of  sugar,  but  it  has  been  known 
for  a  long  time  that  sugars  have  an  unfavorable  influence  on  patients 
with  acute  duodenal  indigestion.  A  possible  explanation  of  this  fact  is 
that  excessive  amounts  of  sugar  may  supply  a  media  of  growth  for  the 
normal  fermentative  bacteria  of  the  upper  gastro-intestinal  canal.  These 
bacteria  may  overgrow  in  suitable  surroundings  to  such  an  extent  that 
as  a  result  of  their  activities  a  secondary  irritation  of  the  duodenal 
mucosa  is  set  up.  This  theory  is  based  on  the  assumption  that  bacteria 
of  the  fermentative  group  are  present  to  act  on  the  sugar.  Starch,  on 
the  other  hand,  is  broken  down  slowly  into  sugars  so  that  only  a  small 
amount  of  sugar  is  set  free  at  a  time.  Thus,  in  the  first  instance,  a 
flood  of  sugar  stimulates  the  bacteria  to  intense  activity,  while  in  the 
second,  there  is  only  a  dribble  which  is  absorbed  before  it  can  effect  the 
bacteria.    ' 

Acute  duodenal  indigestion  is  a  relatively  common  disease.  During 
the  past  year  there  have  been  twenty-four  cases  in  the  Children's  Medical 
Out-Patient  Department  of  the  Massachusetts  General  Hospital,  which 
I  was  able  to  study  with  more  or  less  care.  The  onset  of  the  disease 
varies ;  it  may  be  sudden  with  fever,  vomiting,  pain  in  the  stomach  which 
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lasts  one  or  two  days  and  is  followed  by  jaundice,  clay  colored  move- 
ments, bile  in  the  urine  and  loss  of  appetite ;  or  insidious,  without  fever, 
following  some  indiscretion  in  diet,  more  especially  fats  or  sugars. 
Stooss-°  reports  a  family  of  children  in  which  jaundice  was  brought  on 
by  a  honey  cure  prescribed  by  the  father.  Large  and  small  epidemics  of 
jaundice  have  been  reported.-"  Apparent  contagion  was  traced  from  one 
sister  to  the  other  in  two  of  my  cases.  These  cases  of  infectious  jaundice 
were  clinically  identical  with  most  of  the  cases  studied  by  me,  but  did 
not  run  the  severe  course  described  in  Weil's  disease.  All  but  two  of 
seventy  cases  which  were  seen  in  the  out-patient  department  of  the 
Massachusetts  General  Hospital  since  1903  occurred  between  the  first  of 
September  and  the  middle  of  January. 

CASE    RErORT 

The  following  case  illustrates  the  various  points  brought  out  in  the 
discussion  of  the  disease: 

Herbert  C.  (M.G.H.,  O.P.D.  160,473)  was  first  seen  Feb.  20,  1911.  He  was  10 
years  old.  His  family  history  and  past  history  were  unimportant.  He  was  well 
up  to  six  weeks  previously,  when  he  complained  that  his  stomach  was  hurting 
him.  At  the  time  he  was  eating  ten  to  twelve  raw  apples  a  day.  About  two 
weeks  ago  he  became  feverish,  and  complained  of  headache;  seven  to  eight  days 
ago  he  became  quite  yellow  and  the  fever  disappeared.  He  noticed  that  his 
stomach  Avas  swollen  but  did  not  see  that  his  urine  and  stools  were  abnormal 
imtil  five  days  ago  when  the  jaundice  became  more  marked  and  the  family  physi- 
cian was  called  in.  The  stools  on  examination  were  found  to  be  lead-  to  clay-col- 
ored and  the  urine  was  very  dark. 

The  physical  examination  showed  very  marked  icterus  of  skin,  soft  palate  and 
conjunctivae.  The  pupils  were  equal  and  reacted  to  light.  The  mouth,  throat, 
heart,  lungs  and  abdomen  were  normal.  The  liver  dulness  extended  from  the 
upper  border  of  the  fourth  rib  to  4  cm.  below  the  edge  of  the  ribs  in  the  nipple 
line,  where  the  edge  was  easily  felt;  it  was  not  tender.  The  spleen  was  not 
palpable.  The  urine  contained  large  quantities  of  bile  and  showed  no  test  for 
urobilinogen.    This  meant  that  there  Avas  no  bile  flowing  into  the  digestive  tract. 

Treatment  consisted  in  restricting  his  diet  to  meats,  starches  and  skimmed 
milk,  fats  and  sugars  being  excluded  as  far  as  possible.  Three  days  later,  Feb- 
ruary 23,  he  was  again  seen  and  reported  that  he  Avas  much  better.  The  jaundice 
was  less  marked  and  although  the  urine  still  contained  bile  (bilirubin),  it  also 
showed  a  large  excess  of  urobilinogen.  This  meant  that  bile  Avas  entering  the 
intestinal  canal.  The  stool  Avas  gray,  formed,  shiny,  of  foul  odor;  it  shoAved  under 
the  microscope  no  meat  fibers  or  starch  granules,  but  there  Avas  a  large  excess  of 
fat  in  the  form  of  soapa.='  Four  days  later,  February  27,  he  reported  that  he 
Avas  getting  along  splendidly,  that  the  urine  was  of  more  normal  color,  and  that 
the  day  previous"  the  stool' looked  more  natural.  The  urine  contained  less  bile 
(tincture  of  iodin  test)   and  still  had  an  excess  of  urobilinogen.     The  stool  Avas 

25.  Stooss:  Pfaundler  and  Schlossmann:  Diseases  of  Children.  Philadelphia  and 
London,  1908,  iii,  269. 

26.  Stooss:  hoc.  cit.,  note  25;  Vaisey:  An  Epidemic  of  Infectious  .Taundice.  Brit. 
Med.  Jour.,  1011,  i,  935;  HalloAves:  An  Epidemic  of  Infectious  Jaundice.  Brit. 
Med.  Jour.,  1911,  i,  1464. 

27.  The  methods  used  in  examining  the  stools  were  reported  by  me  m  Arch. 
Pediat.,  February,  1911. 


404  AMERICAN    JOURNAL    OF    DISEASES    OF    CHILDREN 

light  yellow,  smooth  and  macroscopically  perfectly  digested.  Under  the  micro- 
scope it  showed  a  small  excess  of  fat  in  the  form  of  soaps.  The  flow  of  bile  into 
the  intestinal  canal  was  therefore  nearly  normal.  On  March  3  he  reported  that 
the  stools  were  brown  and  constipated  and  the  urine  almost  norm  iL  On 
examination  he  was  very  slightly  jaundiced,  the  liver  had  diminisheu  in  size, 
extended  from  the  sixth  rib  to  just  below  the  costal  margin  in  the  nipple  line. 
He  looked  better  in  every  way  and  had  gained  5  pounds  in  twelve  days  on  the 
restricted  diet.  The  urine  showed  a  slightest  possible  trace  of  bile  by  the 
iodin  test  and  a  large  excess  of  urobilinogen.  The  stool  was  still  light  yellow, 
smooth  and  of  foul  odor.  Under  the  microscope  it  showed  a  small  amount  of  fat 
in  the  form  of  soaps. 

The  analysis  of  the  cases  studied  brought  out  several  interesting 
facts :  The  disease  came  as  a  complication  of  such  infections  as  otitis 
media,  diphtheria,  and  the  exanthemata  in  15  per  cent,  of  the  cases. 
The  onset  was  sudden  with  fever  and  vomiting  in  75  per  cent.,  and 
therefore  suggested  an  infectious  origin;  the  liver  was  enlarged  in  74 
per  cent.,  and  tender  in  13  per  cent. ;  the  spleen  was  not  felt  in  any  case. 
Urobilinogen  was  absent  from  the  urine  in  every  case  where  there  was 
complete  obstruction  to  bile  and  was  found  in  excessive  amounts  when 
the  obstruction  was  removed.  The  stools  were  recorded  as  white  in  36 
per  cent.,  creamy  in  14  per  cent.,  and  clay  colored  in  50  per  cent,  of  the 
eases  during  obstruction,  and,  under  the  microscope,  always  showed  an 
excess  of  fat  which  was  entirely  in  the  form  of  soaps,  while  there  was 
constipation,  and  as  both  fatty  acids  and  soaps  when  there  was  diarrhea. 
In  one  instance  in  which  the  diet  was  particularly  bad,  there  was  also 
an  excess  of  starch,  but  in  all  other  cases  starch  and  meat  were  perfectly 
digested. 

When  there  is  complete  obstruction  to  the  common  duct,  bile  in  the 
form  of  bilirubin  is  dammed  back  into  the  circulation,  colors  the  tissues 
and  part  overflows  in  the  urine.  Urobilinogen  cannot  be  found  in  the 
urine  because  bacterial  action  on  bile  is  necessary  for  its  formation;  this 
of  course  only  takes  place  in  the  intestinal  canal.  As  a  result,  the  fat 
in  the  food  is  digested  and  absorbed  only  in  part,  and  there  is  a  clay- 
colored  alcoholic  stool  which  is  composed  almost  entirely  of  fat.  In  the 
majority  of  my  cases  this  fat  was  in  the  form  of  soaps.  In  some 
instances  there  is  constipation  and  in  others  a  diarrhea  of  putrid,  rancid 
stools  containing  fine  mucus.  The  diarrhea  is  a  result  of  prolonged 
irritation  of  the  intestinal  mucous  membrane,  due  to  the  stagnation  and 
decomposition  of  fat,  which  is  brought  about  by  the  action  of  the  intes- 
tinal juices  and  bacteria,  thus  complicating  the  duodenal  indigestion  with 
a  secondary  intestinal  indigestion.  When  the  bile  flows  again  into  the 
intestine  the  fat  quickly  disappears  from  the  stool  and  abnormal  quan- 
tities of  urobilinogen  appear  in  the  urine.  On  the  basis  of  these  findings 
two  explanations  may  be  given:  Either  the  excessive  amounts  of  uro- 
bilinogen are  due  to  excessive  putrefaction  accompanying  the  disease. 
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plus  a  diet  containing  a  large  amount  of  meat,  or  acute  duodenal  indi- 
gestion is  not  a  simple  blocking  of  the  common  duct  by  mucus.  It  is 
conceivable  that  the  agent  which  caused  the  plug  of  mucus  to  form  in 
the  common  duct  may  have  extended  up  into  the  small  bile  capillaries 
of  the  liver.  In  that  case,  the  liver  cells  could  not  act  normally  and 
urobilinogen  would  not  be  converted  back  into  bilirubin  in  the  normal 
manner;  this  would  result  in  an  obstruction  in  the  liver,  which  would 
cause  urobilinogen  to  back  up  and  overflow  in  excessive  amounts  in  the 
urine.  Miinzer  and  Block-^  conclude  as  a  result  of  their  experiments 
that  increased  amounts  of  urobilinogen  in  the  urine  always  means  disease 
of  the  liver  cells  to  a  greater  or  less  degree. 

TREATMENT 

Metabolism  experiments  and  an  understanding  of  the  physiolog}^  of* 
bile  makes  it  obvious  that  fat  and  sugars  should  be  excluded  from  the 
diet.  Conversely  proteins,  especially  meat,  fat-free  milk,  or  skimmed 
milk,  and  thoroughly  cooked  simple  starches  (potato  is  the  least  digest- 
ible) may  be  safely  given.  Fortunately,  the  disease  is  of  relatively  short 
duration,  because  a  fat-free  diet  could  not  supply  the  requisite  number 
of  calories  to  sustain  health  indefinitely.  The  appetite  is  always  poor 
and  can  be  best  stimulated  by  tincture  of  nux  vomica,  in  doses  corre- 
sponding to  the  age  of  the  patient.  Mucus  is  the  natural  protective 
agent  of  the  gastro-intestinal  canal  and  is  thrown  out  by  the  mucous 
membrane  whenever  there  is  any  form  of  irritant  present.  "We  know 
that  mucus  is  soluble  in  alkalies  and  precipitated  by  acids,  therefore,  the 
mucus  plug  in  the  bile  duct  may  be  best  reached  by  large  doses  of 
alkalies  (for  example  bicarbonate  of  soda). 

The  prognosis  is  always  good  for  life,  but  recurrences  are  not  infre- 
quent; our  knowledge  of  the  pathologic  anatomy  is,  therefore,  very 
scanty.  Much  work  must  be  done  by  the  pathologist  before  we  can  know 
whether  acute  duodenal  indigestion  is  a  purely  local  disease  or  one  in 
which  the  liver  tissue  itself  is  involved. 

311  Beacon  Street. 
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ANIMAL    EXPERIMENTATION"    IN     SCARLET    FEVER 

During  the  past  year  animal  exjDerimentation  in  scarlet  fever  has 
brought  out  certain  facts  which  may  lead  us  to  a  solid  etiologic  basis. 
Bernhardt^  reports  some  interesting  experimental  work  on  the  trans- 
mission of  scarlet  fever  to  various  forms  of  monkej^s  (Macacus  rhesus, 
Macacus  cynomolgus,  Cercopithecus  griseus  fulginosls) .  The  coating  was 
removed  from  the  tongue  of  a  child  in  the  early  stages  of  the  dis- 
ease before  the  appearance  of  the  so-called  "strawberry  tongue,"  and 
mixed  thoroughly  with  normal  salt  solution  by  shaking  for  an  hour.  He 
injected  subcutaneously  4  c.c.  of  this  emulsion  into  the  groin  of  a  monlvey, 
and  part  he  rubbed  into  the  mucous  membrane  of  the  mouth,  tongue  and 
tonsils.  After  a  few  days  there  was  a  rise  of  temperature  and  swelling 
of  the  inguinal  glands,  and  on  the  fifth  day  the  animal  showed  well- 
marked  symptoms  similar  to  those  seen  in  man,  namely,  an  erythematous 
exanthem,  elevation  of  temperature,  swollen  lymph-nodes  and  scarlatinal 
tongue.  The  swollen  nodes  were  removed  and  treated  in  the  same  manner 
as  the  coating  from  the  tongue,  and  the  emulsion  was  injected  into  another 
monkey.  In  this  manner  he  was  able  to  transmit  the  disease  through 
three  different  monkeys ;  but  the  fourth  showed  no  reaction. 

In  some  of  the  lymph-nodes  streptococci  were  present,  while  in  others 
they  could  not  be  found.  The  presence  or  absence  of  streptococci  did  not 
affect  the  experiments  in  the  slightest  degree.  The  material  injected  was 
sterile  in  cultures  and  produced  no  disturbances  when  injected  into  mice. 

Control  inoculations  with  streptococci  caused  no  reactions. 

Bernhardt  concludes  that  there  is  a  virus  present  in  the  coating  of  the 
tongue,  in  the  lymph  vessels  of  the  skin  and  in  the  lymph-nodes.  This 
virus  will  produce  in  monkeys  certain  symptoms  which  are  practically 
identical  with  those  of  scarlet  fever  in  man.  That  the  virus  is  filterable 
he  proved  by  obtaining  the  scarlatinal  symptoms  in  two  cases  with 
material  that  was  previously  passed  through  a  bacteria  filter. 

Landsteiner,  Levaditi  and  Prasek,-  working  along  the  same,  line  as 
Bernhardt,  transmitted  a  similar  chain  of  scarlet  fever  symptoms  to 
chimpanzees.  With  the  lower  forms  of  monkeys  used  by  Bernhardt  they 
were  not  successful. 


1.  Bernhardt:    Deutsch.   med.   Wchnschr.,   April   27,   1911,   p.    791. 

2.  Landsteiner,  Levaditi  and  Prasek:     Ann.  de  I'Inst.  Pasteur,  October,  1911. 
p.  754. 
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The  symptoms  in  chimpanzees  were  similar  to  those  in  man,  and  a 
necropsy  on  one  of  them  showed  skin  and  kidney  luesions  resembling  those 
found  in  human  beings.  Subcutaneous  injections  of  streptococci  isolated 
from  one  of  their  cases  caused  only  a  local  abscess,  while  an  intravenous 
injection  produced  no  symptoms  whatsoever. 

Their  research  corroborates  the  conclusion  of  Bernhardt  that  the  virus 
is  filterable,  and  that  the  streptococci  play  at  the  most  a  secondary  part. 

BACTERIOLOGY  OF  SCARLET  FETER 

Streptococcus. — Schleissner^  reports  the  results  of  extensive  investi- 
gation in  108  cases  of  scarlet  fever,  with  special  reference  to  the  presence 
and  role  of  the  streptococcus.  In  sixty  of  the  cases  (55  per  cent.)  the 
streptococcus  was  found  in  the  blood  culture,  while  in  forty-eight  cases 
it  was  absent  in  spite  of  repeated  examinations.  He  found  no  connection 
between  a  positive  blood  culture  and  the  prognosis;  31  per  cent,  of  the 
children  showing  the  streptococcus  and  35  per  cent,  of  those  not  showing 
it  had  complications.  The  presence  of  the  streptococcus  did  not  appear 
to  affect  the  temperature  curve.  Notwithstanding  these  negative  results 
Schleissner  believes  that  the  streptococcus  plays  more  than  a  secondary 
role. 

Bacillus. — Vipond*  isolated  from  the  lymph-nodes  of  seven  typical 
cases  of  scarlet  fever  a  large  bacillus  with  rounded  ends,  which  he  con- 
siders specific  for  the  disease.  It  grows  readily  on  the  ordinary  culture 
media,  and  on  injection  into  monkej'S  produces  symptoms  similar  to 
those  obtained  by  Bernhardt  with  his  filterable  virus  from  the  lymph- 
nodes  of  monkeys. 

Koessler  and  Koessler,"  after  numerous  serum  experiments,  conclude 
that  (1)  the  serum  of  scarlet  fever  patients  contains  specific  antibodies 
for  an  unknown  virus;  (2)  this  unknown  virus  is  present  especially  in 
the  cervical  lymph-nodes. 

HTPEREML4.    TEST    IX     SCARLET    FEVER 

Leede*  reports  the  results  of  his  observations  concerning  the  diagnostic 
test  for  scarlet  fever  originated  by  Eumpel  in  1909.  Passive  hyperemia 
is  produced  by  a  broad  rubber  constrictor  placed  on  the  arm  above  the 
elbow  joint,  care  being  taken  not  to  obstruct  the  arterial  flow.  After  ten 
or  fifteen  minutes  the  band  is  loosened.  The  skin  over  the  flexor  surface 
of  the  elbow  joint  is  then  stretched  until  it  appears  anemic,  and  if  the 
reaction  is  positive,  petechias  are  readily  visible.  Leede  attributes  the 
phenomenon  to  changes  in  the  walls  of  the  capillaries. 

3.  Schleissner:  Ztschr.  f.  Kinderh.,  1911,  Orig.  iii,  28. 

4.  Vipond:  Arch.  Pediatrics,  xxviii,  1911,  p.  564;  Canad.  Med.  Assn.  Jour., 
Xovemher,  1911,  p.  329. 

.5.  Koesfeler  and  Koessler:   Jour.  Infect.  Dis.,  Xov.  9,  1911. 

6.  Leede:   Miinchen.  med.  Wchnschr.,  1911,  Iviii,  293  and   1G73. 
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In  200  cases  of  scarlet  fever  the  sign  was  absent  onl)^  once,  and  that 
"was  in  an  extremely  fat  girl.  The  sign  can  nsnally  be  elicited  several 
weeks  after  the  onset,  and  in  one  case,  complicated  by  nephri+is,  was 
present  after  104  days. 

Strauch'^  employed  this  test  in  340  cases,  including  sick  and  well  of  all 
ages.  It  was  present  in  about  half  of  160  individuals  in  health  (45  per 
cent.).  Girls  showed  much  less  tendency  to  react  than  boys.  Of  180  sick 
persons,  107  were  positive  (56  per  cent.).  The  scarlet  fever  (twenty- 
three),  and  the  measles  cases  (thirteen)  all  reacted.  It  was  present  in 
various  percentages  in  many  other  diseases,  and  in  100  per  cent,  of  blood 
diseases.  Mayr^  found  the  phenomenon  in  twenty  out  of  100  cases  of  skin 
and  venereal  diseases.  Leede  in  a  later  communication  states  that  he  did 
not  claim  that  the  sign  is  pathognomonic,  but  that  it  is  the  most  constant 
symptom  in  scarlet  fever  and  therefore  is  of  great  negative  value.  Leede 
tested  the  sign  in  certain  blood  diseases  without  reaction,  contrary  to  the 
findings  of  Strauch. 

Pastia"  describes  a  linear  erythematous  exanthem  which  is  localized 
on  the  flexor  surface  of  the  elbow  joint.  The  phenomenon  appears  at  the 
same  time  as  the  rash  appears  and  remains  as  a  linear  pigmentation  after 
the  rash  has  disappeared.  He  believes  that  the  sign  will  bear  the  same 
relation  to  scarlet  fever  that  Koplik  spots  do  to  measles. 

THE    DIAZO     REACTION    IN     SCAKLET     FEVER 

Woody  and  Kolmer,^°  guided  by  the  results  of  the  study  of  the  diazo 
reaction  in  502  cases  of  scarlet  fever,  conclude  that  its  value  is  very  slight 
in  differentiating  scarlet  fever  from  serum  disease,  because  of  the  compar- 
atively low  and  inconstant  percentage  of  positive  reactions  in  both  of  these 
diseases.  It  was  positive  in  17.3  per  cent,  of  scarlet  fever  and  12.9  per 
cent,  of  diphtheria  cases  in  the  first  week.  They  found  it  in  10.8  per  cent, 
of  the  cases  of  serum  disease,  some  of  which  may  have  been  due  to  diph- 
theria. These  results  are  contrary  to  those  of  Ker,  who  previously  found 
the  reaction  negative  in  serum  disease. 

MENINGEAL    SYMPTOMS    IN    SCARLET    FEVER 

Sachs^^  reports  a  series  of  400  cases  of  scarlet  fever,  sixteen  of  which 
showed  meningeal  symptoms  without  increased  intraspinal  pressure  — 
the  condition  known  as  meningismus. 


7.  Strauch:  Mtinchen.  med.  Wchnschr.,  1911,  Iviii.  1761. 

8.  Mayr:  Mtinchen.  med.  Wchnschr.,  1911,  Iviii,  1359. 

9.  Pastia:  Arch,  de  med.  d.  enf.,  Febriiary,  1911,  p.  14. 

10.  Woody  and  Kolmer:   Arch.  Pediat.,  January,  1912. 

11.  Sachs:   Jahrb.  f.  Kinderh.,  Ixxxiii,    (Supplement). 
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LUMBAR     PUNCTURE     IX     UREMIA     FOLLOWING     SCARLET     FEVER 

Allaria^-  and  Sheflielcl"  each  report  a  case  of  uremic  coma  following 
scarlatinal  nephritis,  both  of  which  recovered  almost  immediately  follow- 
ing lumbar  puncture.  Sheffield  believes  that  a  hypodermic  of  morphin 
(0.00-4)  and  atropin  (0.0001)  aided  in  the  recovery  of  his  patient. 

THYROID    IN    SCARLET    FEVER 

Bauer^*  reports  three  cases  of  thyroiditis,  without  serious  symptoms, 
occurring  from  eleven  to  forty-six  days  after  the  onset. 

DIABETES    FOLLOWING    SCARLET    FEVER 

Brice^^  reports  a  case  of  rapidly  fatal  diabetes  developing  seven  weeks 
after  the  onset  of  a  mild  scarlet  fever, 

PROPHYLAXIS  IN  SCARLET  FEVER 

Vaccine. — Eoszkowski  and  Czarkowski^*'  in  seventy-nine  cases  employed 
vaccine,  prepared  from  an  attenuated  culture  of  scarlatinal  streptococci, 
as  a  prophylactic  measure,  with  marked  success.  They  divide  their  cases 
into  three  groups;  all  were  vaccinated. 

Group  I,  thirt3--three  children,  not  isolated.  Three  developed  a  mild 
scarlet  fever,  while  among  unvaccinated  relatives,  one  death  and  two  severe 
cases  developed. 

Group  II,  eleven  patients,  isolated.    Xo  cases  developed. 

Group  III,  thirty-five  girls  in  an  institution  in  which  there  were  three 
severe  cases  at  time  of  vaccination.    Xo  cases  developed. 

DIPHTHERIA     ANTITOXIN     AS     A     PROPilYL.VXIS     IN     SCARLET     FEVER 

Benjamin  and  "Witzinger"  believe  that  the  injection  of  diphtheria 
antitoxin  has  an  attenuating  effect  on  an  ensuing  scarlet  fever.  Their 
observations  cover  138  cases  of  scarlet  fever  which  had  received  diphtheria 
antitoxin  before  scarlet  fever  symptoms  had  developed.  The  fever  lasted 
only  one  day  in  76. 2  per  cent,  of  the  cases,  two  days  in  4.8  per  cent,  and 
over  three  days  in  19  per  cent,  in  those  cases  which  had  had  antitoxin.  In 
those  cases  which  had  received  no  injections  the  figures  are  8.5  per  cent., 
16.4  per  cent.,  and  75  per  cent.,  respectively. 

The  investigators  believe  that  the  antitoxin  is  of  prophylactic  value 
and  suggest  the  injection  of  serums  of  different  origins  to  prolong  the 
period  of  efficiency  of  the  serums. 


12.  Allaria:    Gaz.   d.  osp.,   1911,  xxxii,  p.  1291. 

13.  Sheffield:   Zentralbl.  f.  Kinderh.,  1911,  xvi,  169. 

14.  Bauer:   Monatschr.   f.   Kinderh.,   1911,   ix,  p.   5G0. 

15.  Brice:  Midland  Med.  Jour.,  1911,  x,  180. 

16.  Roszkowski   and  Czarkowski:    Przeglad  Pedvatryczny,  1911,   iii,  Abstr.  in 
Ztschr.  f.  Kinderh..  1911,  i,  7,  608. 

17.  Benjamin  and  Witzinger:   Ztschr.  f.  Kinderh.,  1911,  Orig.  ii,  123. 
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In  a  paper  before  the  New  York  Academy  of  Medicine  J.  A.  Kolmer^® 
gave  the  results  of  his  investigations  on  the  glands  in  twenty-six  cases 
of  scarlet  fever.  He  failed  to  find  any  organisms  resembling  those 
described  by  Vipond.  Confident  that  scarlet  fever  streptococci  did  not 
possess  any  specific  cultural  or  morphologic  characteristics,  he  began  to 
study  the  antibodies  of  a  number  of  different  cultures  from  various 
sources,  with  two  main  objects  in  view : 

1.  To  gain,  if  possible,  by  such  a  study,  a  more  accurate  knowledge 
of  the  relation  of  streptococci  to  scarlet  fever. 

2.  To  determine  if  the  prophylactic  injections  of  streptococcus  bac- 
terins  (vaccines)  as  practiced  in  Eussia  could  be  supported  by  laboratory 
investigation. 

flis  investigations  led  to  the  following  deductions : 

1.  A  streptococcus  produced  a  specific  antibody  up  to  a  certain  limit. 
The  specific  nature  of  these  antibodies  was  seen  by  complement-fixation 
reactions  in  high  dilutions  between  a  streptococcus-immune  serum  and 
its  antigen.  With  low  dilutions  the  specific  nature  of  the  antibody  was 
not  brought  out. 

2.  A''ot  only  did  scarlet  fever  streptococci  tend  to  produce  their  own 
specific  immune  serum,  but  likewise  the  streptococcus  causing  septicemia 
and  that  causing  non-scarlatinal  angina,  etc.,  tended  to  produce  their 
own  immune  serums.  Therefore  it  did  not  seem  any  more  justifiable  to 
claim  a  specific  streptococcus  for  scarlet  fever  than  a  specific  streptococcus 
for  septicemia  and  other  conditions. 

3.  Finding  but  11.2  per  cent,  positive  reactions  in  scarlet  fever 
tended  to  show  that  streptococcus  infection  in  scarlet  fever  severe  enough 
to  produce  immune  bodies  was  not  so  common  as  generally  believed. 

One  of  the  three  toxic  or  malignant  cases  yielded  a  positive  reaction. 
These  severe  cases  were  frequently  due  to  an  overwhelming  effect  of  the 
true  scarlet  fever  virus,  without  secondary  streptococcus  infection. 

Since  it  has  practically  been  proved  that  streptococci  are  not  the 
cause  of  scarlet  fever,  it  is  difficult,  according  to  Kolmer,  to  believe  that 
immunization  with  streptococci  can  prevent  the  disease.  Such  immuni- 
zations might  be  valuable,  he  believes,  in  preventing  the  secondary  strepto- 
coccic infections  which  occur  in  11  per  cent,  of  the  cases  of  scarlet  fever. 
His  studies  led  to  the  following  conclusions : 

1.  It  is  possible  to  raise  the  streptococci-opsonic  index  by  the  injection 
of  organisms  killed  by  an  exposure  to  60  C.  for  an  hour. 

2.  The  increase  in  the  quantity  of  opsonin  after  three  injections  is 
so  slight  as  to  make  the  likelihood  of  establishing  immunity  against 
streptococcic  infection  dubious. 


18.  J.  A.  Kolmer:      Tr.  Kew  York  Acad.  Med.,  reported  in  Jour.  Am.  IMed. 
Assn.  Dec.  9,  1911,  p.  1942,  and  in  Arch.  Pediat.,  December,  1911,  p.  1005. 
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3.  The  opsonins  are  more  or  less  specific  toward  the  strains  used  in 
the  process  of  immunization. 
He  further  concluded  that : 

1.  Streptococcus  agglutinins  are  produced  slowly  hy  experimental 
immunization  and  the  quantity  is  quite  variable. 

2.  These  agglutinins  are  apparently  non-specific  in  character  and  of 
no  value  in  differentiating  streptococci. 

3.  They  are  demonstrable  in  12.5  per  cent,  of  scarlet  fever  patients 
but  only  in  a  comparatively  low  dilution  of  serum. 

4.  There  is  no  relation  between  agglutinins  and  complement-fixation 
antibodies  or  between  agglutinins  and  opsonins. 

If  a  claim  is  made  that  there  is  a  specific  streptococcus  for  scarlet 
fever,  a  similar  claim  may  be  made  for  every  other  streptococcus,  says 
Kolmer.  The  streptococcus  found  in  scarlet  fever  belongs  to  the  general 
class  of  streptococci,  and  is  modified  in  some  way  during  the  course  of  the 
infection  so  as  to  give  it  a  somewhat  specific  antibody  and,  occasionally, 
temporary  cultural  characteristics.  TJiis  is  also  true  of  streptococci 
causing  septicemia  and  simple  sore  throat.  The  reports  of  Russian  phvsi- 
cians  regarding  the  efficacy  of  injections  of  streptococcus  vaccine,  although 
apparently  convincing,  should  be  viewed  with  skepticism. 

M.  Xieoll,  Jr.,  in  discussing  the  paper  read  by  Kolmer,  stated  that 
after  a  large  experience  in  the  use  of  antistreptococcus  serum,  he  does 
not  advise  it  except  in  cases  resembling  general  septicemia.  However, 
he  has  found  that  the  local  application  of  antistreptococcus  serum  to  the 
mucous  membrane  of  the  pharynx  and  tonsils,  frequently  and  freely 
applied,  produced  beneficial  results. 

DIPHTHEIUA 
HIGH    DEATH-RATE    OF    DIPHTHERIA    IX    THE    UNITED    STATES 

Hill-"  calls  attention  to  the  unnecessarily  high  death-rate  from  dij)h- 
theria  in  the  United  States.  In  practically  every  state  in  the  union  the 
percentage  is  high,  averaging  over  twenty-five  deaths  per  100,000  as 
compared  with  only  seven  deaths  per  100,000  in  Paris.  Hill  believes  that 
this  is  due  to  ineffective  prophylactic  measures,  diagnoses  made  too  late, 
and  insufficient  dosage  of  antitoxin  in  severe  cases. 

STAPHYLOCOCCUS    SPRAY    IX    DIPHTHERIA    CARRIERS 

Page-^  reports  a  case  which  he  treated  according  to  the  ideas  laid  down 
by  Schiotz  in  1909.  Schiotz  noticed  that  patients  with  staphylococcus 
sore  throats  did  not  contract  diphtheria  if  placed  in  the  diphtheria  wards, 

20.  Hill:  Med.  Record,  April   1,  1911,  p.  568. 

21.  Page:  Arch.  Int.  Med.,  January,  1911.  p.  16;  Xew  York  Med.  Jour..  Decem- 
ber 23.  1911. 
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and  that  staphylococcus  sore  throats  often  terminated  positive  diphtheria 
bacterial  findings.  Six  diphtheria  carriers  were  treated  by  sprays  of  a 
pure  culture  of  StapJiylo coccus  aureus  with  marked  success. 

Pao-e's  case  was  a  diphtheria  convalescent  whose  throat  contained  viru- 
lent bacilli  three  months  after  clinical  symptoms  had  vanished.  The 
staphylococcus  culture  was  used  as  a  spray  every  two  hours,  and  on  the 
third  day  the  bacilli  could  no  longer  be  found. 

Catlin,  Scott  and  Day^-  employed  this  procedure  in  eight  nurses  who 
were  cariying  diphtheria  in  spite  of  all  treatment.  All  of  the  cases 
yielded  to  this  method  of  treatment  in  a  short  time. 

Up  to  the  present  the  results  have  been  remarkably  successful  and 
no  harmful  results  have  been  caused  by  the  staphylococcus. 

ACTIVE    IMMUNITY    AGAINST    DIPHTHERIA 

Blumenau,-^  Dsershovsky  and  BoldireS^*  and  other  Russian  observers, 
by  subcutaneous  injections  and  local  applications  of  diphtheria  toxin  to 
the  nares,  have  produced  active  immunity  to  diphtheria  in  a  nimiber  of 
cases.  Small  doses  of  the  toxin  were  employed  and  the  immunity  was  of 
longer  standing  than  in  cases  which  have  received  ^.assive  immunization 
with  antitoxin. 

ACETOXUEIA    IN    DIPHTHERIA 

F.  Eeich^^  examined  the  urine  in  3,200  cases  of  diphtheria  and  ioxmd 
acetone,  by  the  sodium  nitropruside  test,  present  in  65  per  cent,  of  the 
cases.  Its  frequency  showed  a  direct  relation  to  the  severity  of  the  attack, 
as  it  was  present  in  57.4  per  cent,  of  the  mild,  71.1  per  cent,  of  the 
m-odcrate  and  80.3  per  cent,  of  the  severest  cases.  As  it  was  found  in 
40.2  per  cent,  of  non-diphtheritic  throat  inflammations  its  value  as  a 
diagnostic  sign  cannot  be  considered  of  great  importance. 

BLOOD-PRESSURE    IN    DIPHTHERIA 

Eolleston-''  in  a  series  of  179  cases  of  diphtheria  found  the  blood- 
pressure  subnormal  in  sixty-three  patients,  or  35.1  per  cent.,  the  extent 
and  duration  of  the  depression  having,  as  a  rule,  a  direct  relation  to  the 
severity  of  the  infection.  High  readings  were  obtained  in  the  laryngeal 
and  uremic  cases.  He  concludes  that  sphygmomanometry  in  diphtheria, 
as  in  other  acute  disease,  though  of  considerable  theoretical  interest,  has 
little  practical  significance. 


22.  Catlin,  Scott  and  Day:  Jour.  Am.  Med.  Assn.,  Oct.  28,  1911,  p.  1452. 

23.  Blumenau:  Vratch,  1911,  No.  5. 

24.  Dsershovsky  and  Boldireff:   New  York  Med.  Eecord,  May  6,   1911,  p.  819. 

25.  Eeich:   Miinchen.  med.  Wchnschr.,  1911,  Iviii,  2153. 

26.  Rolleston:   Brit.  Jonr.  Child.  Dis.,  1911,  viii,  433. 
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L.  L.  Smith-"  reports  a  case  of  vulvovaginitis  resembling  gonorrhea 
in  a  3-year-old  girl.  Smears  from  the  mucopurulent  discharge  showed  a 
pure  culture  of  diphtheria  bacilli.  The  throat  was  clear.  Seven  thousand 
units  of  antitoxin  were  given  in  the  course  of  a  few  days  and  the  inflam- 
mation subsided.  The  source  of  infection  in  this  case  was  probably  a 
bath  towel  used  by  a  visitor  who  had  been  exposed  to  diphtheria  and  was 
suffering  from  a  "cold"  during  her  stay, 

NASAL    DIPHTHERIA 

De  Biehler  and  Dazskiewicz-*  report  seven  cases  of  apparently  simple 
coryza,  with  few  constitutional  symptoms,  which  were  really  due  to  diph- 
theria, and  were  cured  by  antitoxin.  They  believe  that  the  condition  is 
more  common  than  is  supposed  and  urge  the  employment  of  cultures  in 
cases  in  which  operation  is  being  considered  and  in  persistent  coryza. 

GAXGGEXE     FOLLOWING     DIPHTHERIA 

Eansome  and  Corner-^  and  IT.  Kramer""  report  cases  of  gangrene  of 
the  leg  in  the  second  week  of  diphtheria. 

ORGANOTHERAPY     IN     SERUM     DISEASE 

1\.  AVallace^^  suggests  that  the  sudden  death  which  may  occur  after 
the  injection  of  serum  into  sensitized  persons  or  those  subject  to  bronchial 
asthma,  is  due  to  insufficiency  of  the  suprarenal  glands.  He  recommends 
the  hypodermic  injection  of  suprarenalin  (adrenalin)  both  as  a  prophyl- 
actic and  curative  measure. 

Hodgson'-  attempted  to  attenuate  or  prevent  manifestation  of  serum 
sickness  after  injection  of  antitoxin  by  the  administration  of  thyroid 
extract  in  small  doses  for  four  to  six  days.  In  about  fifty  cases  this  pro- 
cedure appeared  to  have  a  good  effect  as  compared  with  fifty  cases  in 
which  the  gland  substance  was  not  used. 

VINCENT'S     ANGINA     ORGANISMS     IN     OTHER     DISEASES 

Bliihdorn^'  examined  smears  from  the  throats  of  222  patients,  includ- 
ing cases  of  sore  throat  in  various  diseases,  and  healthy  mouths,  for  the 
spirilla  and  fusiform  bacilli  present  in  Vincent's  angina.  He  found  both 
organisms,  or  one  of  them  in 

40  out  of  76  cases  of  diphtheria. 
11  out  of  42  cases  of   .scarlet  fever. 
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13  out  of  26  cases  of  sore  throat  due  to  staphylococci   and  streptococci. 

2  out  of     4  cases  of  ulcerative  stomatitis. 

21  out  of  31  cases  of  syphilis  of  mouth  and  throat. 

22  out  of  40  cases  of  healthy  mouths. 

These  results  make  it  evident  that  the  clinical  picture  and  smear  may 
be  inconclusive.    Diphtheria  must  be  excluded  by  a  culture  in  every  case. 

DIPHTHERIA    ANTITOXIN    BY    MOUTH 

Cumberledge^*  has  obtained  good  results  with  the  oral  administration 
of  antitoxin.  Eesults  were  obtained  within  a  few  hours,  the  patients 
showed  no  signs  of  serum  sickness  and  were  also  spared  the  pain  and 
discomfort  of  a  hypodermic  injection.  An  average  of  2,000  units  was 
given,  and  in  some  cases  as  a  mixture  in  small  dosage  every  two  to  four 
hours. 

CHICKEN-rOX 

Magnan  and  de  la  Eiboissiere^^  report  that  they  have  found  a  fine 
Gram-negative  bacillus  in  the  vesicle  of  chicken-pox.  The  culture  of  the 
bacillus  has  been  without  result  so  far. 

EPIDEMIC     OF     VARICELLA 

Bondy^**  had  the  opportunity  of  observing  an  epidemic  of  chicken-pox 
in  an  orphanage  at  Warsaw.  Of  eighty-three  infants,  most  of  them  under 
6  months  of  age,  twenty-seven  were  infected  with  the  disease.  A  diffuse 
erythematous  rash  was  observed  one  or  two  days  before  the  varicella 
lesions  appeared  in  eight  cases,  five  of  which  resembled  scarlet  fever  and 
three  measles.  I^o  eruption  was  found  on  the  mucous  membrane  of  the 
mouth  or  throat.  In  some  atrophic  children,  abscesses  developed  on  the 
site  of  the  lesion,  Mdiich  in  two  cases  led  to  death  from  general  sepsis. 
In  three  out  of  four  cases  complicated  by  measles  the  patients  died  of 
bronchopneumonia. 

Luth"  reports  a  case  of  herpes  zoster  in  a  woman  whose  baby  was 
shortly  after  taken  sick  with  chicken-pox.  This  close  association  of  the 
two  diseases  has  often  been  observed  and  the  author  does  not  believe  that 
the  connection  is  purely  accidental. 

WHOOPING     COUGH 

Wernstedt,'''^  in  a  recent  epidemic  of  pertussis,  found  a  close  and 
constant  connection  between  the  spasmophilic  diathesis  and  the  severe 
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spasmodic  coughing  in  pertussis.     The  severe  forms  of  tlie  latter,  lie 
believes,  are  indications  of  a  neuropathic  constitution. 

Mehncrt^"  believes  that  ordinary  small-pox  vaccination  has  an  attenu- 
ating effect  on  the  spasmodic  cough  in  pertussis.  He  vaccinated  his 
patients  as  soon  as  a  diagnosis  of  whooping-cough  was  made,  and  as  soon 
as  the  pustule  appeared  the  paroxysms  became  milder  and  disappeared 
within  fifteen  days  at  a  maximum. 

TV r HOW    FEVER 
KVSS-WATKINS     TYPHOID    AGGLUTIXATIOX     TEST     IX     CHILDREX 

Menville^"  employed  the  Bass-Watkins  typhoid  agglutination  test  on 
some  eightv  children  and  obtained  positive  results  in  all  cases  that  proved 
to  be  typhoid.  lie  follows  the  procedure  as  recommended  by  the  origin- 
ators—  one-quarter  of  a  drop  of  blood  is  smeared  on  the  middle  of  a 
glass  slide  in  the  usual  manner.  The  blood  is  then  ready  to  be  examined 
at  any  time.  To  make  the  test  one  drop  of  water  is  droppetl  over  the 
blood  and  the  blood  dissolves  within  a  quarter  of  a  minute.  With  the 
same  dropper  one  drop  of  typhoid  suspension  is  placed  on  the  center  of 
the  diluted  blood.  The  slide  is  gently  agitated  until  the  reaction  has 
shown  itself  positive;  or  for  two  minutes  before  it  is  called  negative.  A 
strong  positive  reaction  appears  often  within  a  half  minute.  In  the 
presence  of  positive  blood,  the  agglutination  in  the  blood  serum  causes  the 
typhoid  bacilli  to  stick  together  and  to  collect  into  a  fine  or  coarse  grayish, 
granular  sediment,  visible  to  the  naked  eye.  Rapidly  formed  coarse 
granules  indicate  a  strong  reaction  and  fine  granules  a  weak  one.  Fluid 
that  is  uniformly  cloudy  and  shows  no  granules  denotes  a  negative  reac- 
tion. The  test  is  recommended  because  of  its  apparent  relial)ilitv  and 
the  simplicity  with  which  it  can  be  carried  out. 

TYPHOID     IX     IXFAX'TS 

Achard  and  Flandriu^'  report  a  case  of  typhoid  in  an  infant,  the 
third  in  their  experience.  The  child  was  11  months  old,  breast-fed  and 
ran  a  course  of  thirteen  days  with  symptoms  of  fever  and  depression  and 
gastro-intestinal  disturbances.  Xo  typhoid  was  discerned  in  the  neighbor- 
hood. They  believe  that  typhoid  would  be  considered  a  less  rare  condi- 
tion if  serodiagnostic  measures  were  applied  to  infants  more  regularl}-. 

Kaspar-*-  describes  a  case  in  an  infant  10  weeks  old,  beginning  with 
suppuration  in  the  knee  joint.  The  pus  aspirated  showed  pure  cultures 
of  typhoid  bacilli,  as  did  the  urine. 


30.  Melinort:   Jahrb.  f.  Kinderh.,  June,   1911,  Ixxiii.  Xo.  6. 

40.  Menville:    Arch.   Pediat.,  March,    1012. 

41.  Achard  and  Flandrin:   de  Progr&s  m^d.,  1911.  p.  277. 

42.  Ka?par:  Monatsch.  f.  Kinderh.,  9,  1911,  p.  95.3. 


41G  AMERICAN    JOURNAL    OF    DISEASES    OF    CHILDREN 

MEASLES 
EXPERIMENTAL    WORK 

During  the  past  year  Goldberger  and  Anderson*^  have  reported  -^ome 
interesting  observations  on  the  transmission  of  measles  to  monkeys. 

In  1898  Chavigny  reported  a  ease  of  measles  in  a  monkey  which  had 
been  exposed  to  a  keeper  suffering  from  measles.  Josias  in  attempting  to 
produce  the  disease  in  monkeys  by  exposure  to  children  with  measles 
failed  in  all  his  experiments.  Griinbaum  in  190-i  attempted  to  produce 
the  disease  in  two  chimpanzees  without  success,  and  concluded  that  he 
had  probably  conferred  immunity,  rather  than  transmitted  infection.  It 
is  believed  that  monkeys  alone,  of  the  lower  animals,  are  susceptible  to 
measles,  but  further  investigation  may  prove  this  to  be  an  error,  as  the 
experiments  of  Goldberger  and  Anderson  were  often  negative  in  theii 
monkeys. 

In  the  experiments  of  Anderson  and  Goldberger  blood  was  taken  from 
undoubted  cases  of  measles,  defibrinated,  and  injected  in  amounts  varying 
from  2.5  e.c.  to  5  c.c.  into  the  peritoneal  cavity,  under  the  dura,  and  into 
the  heart.  Nine  animals  were  injected  with  blood  from  four  undoubted 
cases  of  measles.  Four  of  the  monkeys  showed  posi^^ive  reactions,  with 
variable  results. 

The  rash  in  a  typical  case  appeared  about  ten  days  after  the  inocu- 
lation, first  on  the  scalp,  extending  downward  over  the  abdomen,  back 
and  limbs  within  the  next  two  days.  On  the  third  day  the  rash  began 
to  fade  and  on  the  sixth  day  was  scarcely  perceptible.  The  temperature 
curve  was  similar  to  that  in  the  child,  reaching  its  height  with  the  appear- 
ance of  the  eruption  and  falling  as  the  rash  disappeared.  As  in  children, 
the  temperature  curve  varied  in  the  different  monkeys.  Some  of  the 
animals  showed  involvement  of  the  respiratory  mucous  membrane,  as 
evidenced  by  sneezing  and  coughing.  No  observations  regarding  Koplik's 
spots  are  recorded. 

From  the  experiments  of  Goldberger  and  Anderson  it  appears  that 
the  blood  is  especially  infective  just  before  and  during  the  first  twent}'- 
four  hours  of  the  eruption,  after  which  it  becomes  progressively  less 
infective. 

The  virus  is  filterable  and  can  be  passed  through  a  Berkefeld  filter. 

Experiments  with  the  mouth  and  nose  secretions  show  that  those 
secretions  are  infective  at  the  time  the  rash  appears.  In  three  experi- 
ments with  the  scales  the  results  were  negative. 
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Hektoen**  later  obtained  results  similar  to  those  of  Goldberger  and 
Anderson  and  made  observations  regarding  the  blood-findings  in  the 
measles  of  monkeys.  lie  found  practically  the  same  changes  as  in  human 
measles.  There  is  a  preliminary  leukocytosis  followed  by  a  leukopenia, 
chiefly  of  the  polymorphonuclear  neutrophils,  the  lymphocytes  being  rela- 
tively increased. 

104  South  Micliiiran  Boulevard. 
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ment.    L.  P.  Clark. 

Am.  Jour.  Med.  Sc,  April,  1912. 
Epidemic  Poliomyelitis:  Clinical  Study  of  Acute  Stage.     E.  Stein. 

Am.  .Joiir.  Med.  Sc,  April,  1912. 
Etiology,  Pathology  and  Treatment  of  Infantile  Paralysis.     L.  E.  Andrews. 

Jour.  Oklahoma  Med.  Assn.,  May,   1912. 
Experimental  Epidemic  Poliomyelitis.     (Experimentelle  Poliomyelitis  acuta.)     M. 
Neustadter  and  W.  C.  Thro. 

Deutsch.  med.  Wchnschr.,  April   11,   1912. 
Infantile  Paralysis    (Acute  Anterior  Poliomyelitis).     C.  Thompson. 

Louisville  Month.  Jour.  ^led.  and  Surg..  April,  1912. 
Pain  as  Symptom  of  Epidemic  Poliomyelitis.      (Die  Schmerzsymptome  der  Heine- 
Medinschen   Krankheit.)      E.  Tezner. 

Monatschr.  f.  Kinderh.,  1912,  x.  No.  11. 
Pathology  of  Poliomyelitis.     J.  W.  Jobling. 

Illinois  Med.  Jour.,  May,  1912. 
Poliomyelitis.    L.  D.  Wilson. 

West  Virginia  Med.  Jour.,  May,  1912. 
Prophylaxis  of  Epidemic  Poliomyelitis  and  Treatment  of  the  Conditions  it  Leaves. 
(Prophylaxe   der   Poliomyelitis  acuta   und   die   Behandlung  ihrer   Folgezust- 
tinder.)     E.  Popper. 

Centralbl.  f.  d.  Grenzgeb.  d.  Med.  u.  Chir.,  ]\Iarch  23.  1912. 
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Recent  Contributions  to  Infantile  Paralysis.     :M.  W.  Richardson. 

Am.  Jour.  Public  Health,  :March,  1012. 
Symptomatolofjj'  of  Infantile  Paralysis.     J.  V.  Manning. 

Am.  Jour.  Obst.,  April,  1912. 
Surgical  Aspects  of  Poliomyelitis.     D.  D.  Lewis. 

Illinois  Med.  Jour.,  May,  1912. 
Contagious  Period  of  Scarlet  Fever.      (Zur  Infektionsdauor  des  Scharlachs.)      A. 
Baginsky. 

Deutsch.  Arch.  f.  klin.  Med.,  1912,  cvi.  No.  1. 
Diagnosis  of  Atypical  Scarlet  Fever.     D.  J.  M.  Miller. 

Arch.  Pediat.,  April,  1912. 
Rumpell-Leede  Phenomenon  of  Scarlet  Fever.    M.  Michael. 

Arch.  Pediat.,  April,  1912. 
Scarlet  Fever.     W.  L.  Welsh. 

Jour.  Kansas  Med.  Soc,  April,  1912. 
Serotherapy  of  Scarlet  Fever.      (Behandlung  des  Scharlachs  mit  Moser-Serum.) 
B.  Schick. 

Therap.  Monatsh.,  April.  1912. 
Serotherapy  (Serum  from  Convalescents)  in  Scarlet  Fever.     (Behandlung  schwerer 
Scharlachfiille  mit  Rekonvalescentenserum.)      E.  Reiss  and  P.   Jungmann. 
Deutsch.  Arch.  f.  klin.  Med.,  1912,  cvi,  No.  1. 
Some  Clinical  Features  of  Scarlatina.     H.  W.  Berg. 

Med.  Rec,  New  York,  May  11,  1912. 
Vasomotor  Ataxia  Following  Scarlet  Fever.     (Funktionsstorungen  des  Elut— und 
Lymphcefiisssystems  der  Haut  als  Folge  des  Scharlachexanthems.  Beziehungen 
derselben  zur  Scharlach-Nephritis  und  Hautwassersucht.)     0.  Kirsch. 
Ztschr.  f.  Kinderh.,  1912,  iv.  No.  2. 
Cerebrospinal  Meningitis.     W.  L.  Mosby. 

Kentucky  Med.  Jour.,  April,  1912. 
Cerebrospinal  Meningitis  Caused  by  Acid  in  Blood.     D.  G.  Hall. 

Boston  ]Nted.  and  Surg.  Jour.,  May  2,  1912. 
Etiologic  and  Epidemiologic  Irregularities  of  Cerebrospinal  Meningitis.     H.  D. 

King. 

New  Orleans  Med.  and  Surg.  Jour.,  April,  1912. 
Influenzal  Meningitis  and  Pneumonia.     (Ytterlige  bidrag  till  fragan  om  influens- 
ans  etiologi  och  patologi.)      I.  Jundcll. 

Hygiea,  Stockholm,  March,  1912. 
Meningitis,  Special  Reference  to  Diagnosis.    A.  0.  Albin. 

West  Virginia  IMed.  Jour.,  May,  1912. 
Serotherapy  of  Cerebrospinal  Meningitis.     S.  II.  Landrum. 

Jour.  Oklahoma  Med.  Assn.,  May,  1912. 
Treatment  of  Meningitis.     A.  C.  Hirshfield. 

Jour.  Oklahoma  Med.  Assn.,  May,  1912. 
Atypical  Measles.      (Epidemic  de  rougeole  en  1905.)      Fedon. 

Arch,  de  med.  des  enf.,  April,  1912. 
Experimental  Study  of  Measlos  in  Monkeys.     W.  P.  Lucas  and  E.  L.  Prizcr. 

Jour.  Med.  Research,  April,  1912. 
Measles.    L.  A.  Clary. 

Jour.  Kansas  Med.  Soc,  April,  1912. 
Contact  Infection  in  Contagious  Diseases.     B.  Van  D.  Hedges. 

Arch.  Pediat.,  April,  1912. 
Prevention  of  Commoner  Contagious  Diseases  of  Infancy  and  Childhood.     R.  S. 
Havnes. 

'  Arch.  Pediat.,  April,  1912. 
Bronchopneumonia  in  Children.     H.  A.  Hoyt. 

New  York  State  Jour.  Med.,  April,  1912, 
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Epidemic  Parotitis  and  Secondary  Meningitis.      (Zur  Polymorphie  der  Parotitis 
epidemica  mit  bes  Beriiclvsichtigung  secundiirer  Meningitiden.)      H.  Zade. 
Arch.  f.  Kinderh.,  Feb.  24,  1912. 
Erythema  with  Malignant  Syndrome  in  Infections  Diseases.     V.   Hutinel. 

Ann.  de  med.  et  ehir.  inf..  April  1,  1912. 
Etiology  and  Symptoms  of  Chorea  Minor.     A.  Westphal. 

Med.  Klin.,  April   14,   1912. 
Examination  of  Cerebrospinal  Fluid.     A.  D.  Dunn  and  G.  A.  Stevens. 

Interstate  Med.  Jour.,  April,  1912. 
Fatal  Generalized  Vaccinia.      (Cas  de  vaccine  generalisee  termine  par  la  moit.) 
L.  d'Astros. 

Ann.  de  med.  et  chir.  inf.,  April  15,  1912. 
Is  There  any  Valid  Objection  to  Vaccination?     C.  W.  Banks, 

Arch.  Pediat.,  April,  1912. 
Scarlatinal    Otitis   Media.      (Om   otitis    media    perforative   vid    scarlatina.)      G. 
Holmgren.     To  be  continued. 

Hygiea,  Stockholm,  March,   1912. 
Threatening   Anaphylaxis   After   Third   Injection   of   Antitoxin   in   Eleven   Years. 
(Todesgefahr  infolge  von  Anaphylaxie.)      W.  Asam. 
Deutsch.  med.  Wchnschr..  April  9,  1912. 
Treatment  of  Diphtheria.     (Behandlung  der  Diphtherie. )      E.  Feer. 

Deutsch.  med.  Wchnschr.,  April  4,  1912. 
Epidemic  of  Sore  Throat  Due  to  Milk.     A  Preliminary  Note.     J.  L.  ]Miller  and 
J.  A.  Capps. 

Jour.  Am.  jNIed.  Assn.,  April  13,  1912. 
An  Epidemic  of   Septic   Sore  Throat   in   Baltimore   and  Its  Kelation   to   a   IMilk 
Supply.     A  Preliminary  Xote.     Louis  P.  Hamburger. 
Jour.  Am.  Med.  Assn.,  April  13,  1912. 

TUBERCULOSIS  AND  SYPHILIS 

Anasarca  without  Albuminuria  or  Heart  Disease  in  Child  of  Eight  with  Inherited 
Syphilitic  Taint.     Delearde  and  Repellin. 
Arch,  de  med.  des  inf.,  April,  1912. 
Creosote  and  Calcium  Medication  in  Respiratory  Affections  in   Children  and  in 
Pulmonary  Tuberculosis.     I.  Van  Gieson  and  H.  L.  LyViah. 
Med.Rec,  New  York,  May  11,  1912. 
Hereditary  Syphilis  and  Its  Treatment  by  Salvarsan.     J.  L.  Bunch. 

Brit.  Jour.  Child.  Dis.,  April,  1912. 
Jaundice  with  Inherited  Syphilis;   Four  Cases.      (Ueber  Ikterus  bei  der  heredi- 
taren  Syphilis.)      0.  Rosenberg. 

Deutsch.  Arch.  f.  klin.  Med.,  1912,  cvi,  No.  2. 
Salvarsan  in  Inherited  Syphilis.     E.  Andronescu. 

Deutsch.  Arch.  f.  klin.  Med.,  1912,  cvi.  No.  2. 
VVassermann   Reaction  in   Diagnosis   of   Inherited   Syphilis.     E.   Andronescu   and 
F.  Saratzeano. 

Presse  med.,  April  3,  1912. 
Curable  Tuberculous  Meningitis.      (Des  episodes  meninges  tuberculaux  curables.) 
H.  Barbier  and  G.  Gougelet. 

Arch,  de  med.  d.  enf.,  April,  1912. 
Heredity  and   Feeding  as   Factors   in   Tuberculosis  in   Calves.      (Sur   la   pai-t  de 
I'heredocontagion  et  de  I'allaitement   dans   la   tuberculose  du  veau.     Indica- 
tions relatives  a  la  pathologic  humaine.)    M.  Chausse  and  I.  M.  Benjamin. 
Bull,  de  I'Acad.  de  m6d.,  Paris,  April  2,  1912. 
Relations    Between    Human    and    Bovine    Tuberculosis.       (Beziehungen    swischen 
menschlicher  und  tierischer  Tuberkulose. )      H.  Kossel. 
Deutsch.  Arch.  f.  klin.  Med.,  1912,  cvi,  No.  1. 
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Sunliglit   Treatment  of  Surgical  Tuberculosis.      (L'h^liotherapie   par  la   mOthode 
de  Rollier  dans  les  tuberculoses  cliirurgicales.)     P.  F.  Armand-Dclille. 
Bull.  Soc.  de  p4diat.,  March,   1912. 
Treatment   of   Tuberculous    Peritonitis.      (Trait^ment    moderne   de    la    peritonite 
tuberculeuse. )      E.  Perier. 

Ann.  de  med.  et  chir.  inf.,  April  1.5.  I!il2. 
Tuberculous    Infection    in    Infancy    and    C'liildhood    a,s    Revealed    by    Cutaneous 
Tuberculin  Test.     C.  M'Xeil. 

Kdinburgh  Med.  Jour..  April.   1!»12. 

DIGESTIVE  SYSTEM 

Cirrhosis  of  the  Liver  in  Child.      (Cirrliose  de  Ilanot  chez  un  enfant.     Infantil- 
isme  cons^cutif. )      Pagliano  and  de  Luna. 

Ann.  de  med.  et  chir.  inf.,  April  1,  1!)12. 
Congenital  Anomalies  of  Appendix.     R.  McPherson. 

Bull.  Lying-in  Hosp.,  :March.  li)12. 
Congenital   Malposition  of  Gail-Bladder.     A.  J.   Walton. 

Lancet.  London,  April  G,  1!)12. 
Factors  in  Spread  of  Acute  Intestinal   Infictions.     H.  W.   Hill. 

Pub.  Plealth  Jour.,  April.   1!)12. 
Fatal  Duodenal   Ulcer  in  Young  Infant.      (Ulcere  du   duodenum   chez  un   enfant 
d'un  mois  mort  part  hemorragie  intestinale. )      Weill  and  Garddre. 

Ann.  de  med.  et  chir.  inf.,  April  1.).  1012. 
Hydrochloric   Acid    in   Infant's   Stomach.      (Zalzsiiuro   im   Siiuglingsmagen.)      B. 
Salge. 

Ztschr.  f.  Kinderh.,  1912.  iv.  No.  2. 
Imperforate  Anus.     A.  A.  Law. 

Jour.-Lancet,  April  15,  1912. 
Intestinal  Stasis  in  Children  and  Its  Surgical  Treatment.     L.  E.  B.  Ward. 

Practitioner,  London,  April,  1912. 
Pneumococcal  Peritonitis  in  Children.     S.  Barling. 

Practitioner,  London,  April,  1912. 
Seroreaetion   in  Alimentary  Into.xication   in   Infants.      (Reaktion  des  Blutserums 
bei  alimentiirer   Seroreaktion  des  Siiuglings. ) 

Ztschr.  f.  Kinderkr.,  1912,  iv,  No.  1. 
Stenosis  of  the  Pylorus  in  Infants.      (Estcnosis  pilorica  en  el  lacante.)      M.  F. 
Cotignola. 

Semana  med..  March  7.  1912. 
Surgical  Treatment  of  Congenital  Hypertrophic  Pyloric  Stenosis,  with  Report  of 
Case.     G.  E.  Gavin. 

Southern  :Med.  Jour.,  May,  1912. 
Valve  Ileus  in  Little  Boy.     ( Ventilverschluss  durch  Abknickung  im  untersten  Teil 
des  Dickdarms  in  spilteren  Kindersalter.)      F.  Giippert. 

Berl.  klin.  Wchnschr.,  March  25,  1912. 
Congenital  Dilation  of  Colon,  Megacolon  or  Hirschsprung's  Disease.     C.  M.  Rees. 

Jour.  South  Carolina  Med.  Assn.,  April.   1912. 

RESPIRATORY  SYSTEM 

Case  of  Retained  Tracheotomy  Tube  and  Laryngeal  Stenosis.     P.  S.  Webster  and 
S.  W.  Ferguson. 

Australian  Med.  Jour..  ^larcli  9,  1912. 
Dilatation  of  Bronchial  Tubes  in  Children.     T.  Fisher. 

Clin.  Jour..  April  3,   1912. 
Foreign  Body  Impacted  in  Bifurcation  of  Left  Bronchus  of  a  Bov.    (Removal.) 
R.  A.  Stirling. 

Australian  iled.  Jour.,  :Mar.   23.   1912. 
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Hernia  of  Lung  From  Absence  of  Left  Sternocleidomastoid  Muscle.  ( Hemiatrophie 
congenitale  de  la  face  et  de  la  langue  a  gauclie.     Absence  du  muscle  sterno- 
cleido-mastoiden  et  hernie  cervicale  du  meme  cote.)      G.  Variot. 
Bull.  Sec.  de  pediat.,  March,  1912. 
Psychic  and  Organic  Impediments  to  Eeraoval  of  Trachea  Tube.     (Uel)er  psychisch 
bedingt  Hindernisse  fiir  das  Dekaniilement  und  die  Extubation.)     I.  Wickman. 
Monatschr.  f.  Kinderli.,   1912,  x,  Xo.  11. 
Secondary  Intubation  for  Organic  Stenosis.     I.  Wickman. 
Monatschr.  f.  Kinderh.,  1912,  x,  Xo.  11. 

BLOOD  AND  CIRCULATORY  SYSTEM 
Blood  in  Infancy  and  Childhood.     W.  D.  Ludlum. 

Am.  Jour.  Obst.,  April,  1912. 
Cardiac  Disease  in  Children.     R.  0.  Moon. 

Clin.  Jour.,  April  3,  1912. 
Research   on   Blood   Platelets.      (Specifische   Blutplattchen    und   die   Theorie   der 
directen  reactiven  Auf einanderwirkung. )      P.  P.  Eminet. 
Arch.  f.  Kinderh.,  Feb.  24,  1912. 

NERVOUS  SYSTEM 

Arrest  of  Severe  Epilepsy  in  Child  Aged  Four.    J.  S.  Mackintosh. 

Brit.  Med.  Jour.,  April  20,  1912. 
Prevention  of  Epilepsy.    jM.  L.  Perry. 

Jour.  Missouri  Med.  Assn.,  April,  1912. 
Surgery  in  Epilepsy.     W.  A.  Bryan. 

Southern  Med.  Jour.,  Maj^   1912. 
What  New  Jersey  is  Doing  for  the  Epileptic.     D.  F.  Weeks. 

Arch.  Pediat.,  April,   1912. 
Anorexia  as  Monosymptomatic  Hysteria  in  Girl  of  12.      (Et  tilfselde  af  infantil 
Hysteri.)      G.  Jorgensen. 

Ugesk.  f.  LiBger,  April  4,  1912. 
Clinical  Importance  of  Conditional  Reflexes  in   Children.      (Bedingte  Reflexe  bei 
Kindern  und  ihre  klinische  Bedeutung. )      E.  Moro. 
Therap.  d.  Gegenw.,  April,  1912. 
Conditions     of     Irritation    in    the     Sympathetic    Nervous     System     in     Infants. 
(Anteilnahme  des   sympathischen  Nervensystems  an  den   Erkrankungen   des 
Siiuglings.  I.)      F.  Boschau. 

Monatschr.  f.  Kinderh.,  1912,  x,  Xo.  11. 
Cure  of  Infantile  Beriberi  by  Administration  to  Infant  of  Extract  of  Rice  Polish- 
ings  and  The  Bearing  Thereof  on  Etiology  of  Beriberi.     W.  P.  Chamberlain 
and  E.  B.  Vedder. 

Bull.  Manila  Med.  Soc,  February,  1912. 
Erb's  Palsy.    H.  W.  Frauenthal. 

Am.  Jour.  Obst.,  April,  1912. 
Influence  of  Development  of  Brain  on  Xose  and  Face.     J.  M.  Ingersoll. 

Ohio  State  Med.  Jour.,  April  15,  1912. 
Xervous  and  Mental  Disorders  in  Schools.     A.  W.  Fairbanks. 

Boston  Med.  and  Surg.  Jour.,  April  25,  1912. 
Paramyoclonus  from  Mumps.     (Paramyoclonus  d'origine  ourlienne.)  M.  Lafforgue. 

Rev.  de  m6d.,  April,  1912. 
Treatment  of  Rumination  in  Infants.      (Zur  Therapie  der  Rumination  im  Saug- 
lingsalter.)     E.  Mayerhofer. 

Therap.  Monatsh.,  April,  1912. 
Case    of    Hysteria    in    Girl    of    Thirteen    Years,    Illustrating   Mechanism    of    an 
Hallucination.     R.  Reed. 

Xew  York  Med.  Jour.,  May  11,  1912. 
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Classification,    Management,    Education    and    Medical   Treatment   of   the    Fccble- 
Minded.    M.  Bannister. 

Jour.  Iowa.  Med.  Soc,  March,  1912. 
Feeble-Minded :  Classification  and  Importance.     II.  Sutton. 

Australasian  Med.  Gaz.,  Jan.  13,  1912. 
Feeble-Mindedness    and    Measurement   of    Intelligence   by   Method   of    Binet    and 
Simon.     W.  C.  Sullivan. 

Lancet,  London,  March  23,  1912. 
Juvenile  Delinquency.    E.  B.  McCready. 

Diotet.  and^  Hyg.  Gaz.,  March,  1912. 
Scientific  Aspect  of  the  BackT\-ard  Child.    M.  Freiman. 

Dietet.  and  Hyg.  Gaz.,  March,  1912. 
Subnormal  Child  in  School,  M.  P.  Doyle. 

Virginia  Med.  Semi-Month.,  March  22,  1912. 
Dementia  Praecox  in  Children.    (La  d^mence  pr^coce  dans  I'enfance.)      P.  Tlaus- 
halter. 

Arch,  de  MM.  d.  enf.,  Paris,  1912,  xv. 
Freud's  Psychology  as  Applied  to  Children.     W.  E.  Paul. 

Boston  Med.  and  Surg.  Jour.,  April  4,  1912. 
Importance  of  Lumbar  Puncture  in  Plumbic  Ocular  Neuritis  of  Children.     J.  L. 
Gibson. 

Australasian  Med.  Gaz.,  Jan.  13.  1912. 
Juvenile  Tabes.     G.  E.  Price  and  C.  E.  G.  Shannon. 

Am.  Jour.  Dis.  Child.,  April,  1912. 
Mental  Anorexia  in  Infants.      (Anorexic  mentale  chez  les  nourrissons.)      Bufl'ct- 
Delmas. 

Arch,  de  M6d.  d.  enfs.,  Paris,  1912,  xv,  No.  3. 
Neurologic   Aspect   of   the   Period   Including  Puberty.      (Das    Entwicklungsalter 
von  neurologischem  Standpunkt.)     W.  v.  Hoist. 
St.  Petersb.  med.  Wchnschr.,  Feb.  28,  1912. 
Operative  Treatment  of  Epilepsy.      (Zur  Tcchnik  und  Kasuistik  der  Epilepsic- 
operationen).     Doberer. 

Wien.  klin.  Wchnschr.,  March  7,  1912. 

GENITO-URINARY   SYSTEM 

Exstrophy  of  the  Bladder.   (Etude  anatomo-pathologique  de  I'exstropliie  complete 
de  la  vessie. )      Hovelacque.     Commenced  in  No.  1. 

Jour.  d'Urol.  m6d.  et  Chir.,  Paris,  1912,  xxx,  No.  2. 
Kidney  Calculi  in  Children.     (Zur  Frage  des  Salvarsanfiebers. )     H.  Ilccht. 

Med.  Klin.,  March   10,   1912. 
Malignant  Renal  Tumor  of  Congenital  Origin  in  Childhood:  Report  of  Two  Cases. 
J.  L.  Bendell. 

Albany  Med.  Ann.,  March,  1912. 
The   Relations   between   Phimosis   and   Kidney   Disease.    (Beziehungen   zwischen 
Phimose  und  Nierenerkrankungen.)     P.  Heinrichsdorff". 

Mitt.  a.  d.  Grenzgeb.  d.  Med.  u.  Chir.,  March,  1912. 
Treatment  of  Undescended  Testicle.      (Proc^de  d'orchidopexie.)     C.  Walther  and 
C.  Monod. 

Bull,  de  I'Acad.  de  m6d.,  Paris,  March,  1912. 
Congenital  Malformations  of  Ureters.     D.  N.  Eisendrath. 

Ann.  Surg.,  April,  1912. 
Hemorrhagic  Nephritis  in  Infant  with  Inherited  Syphilis.     R.  Hahn. 

Deutsch.  Arch.  f.  klin.  Med.,  1912,  cvi.  No.  2. 
Intensity  of  Acidity  of  Urine  in  Children.     G.  King. 

Boston  Med.  and  Surg.  Jour.,  May  9,  1912. 
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OSSEOUS   SYSTEM 

Abbott's  Method  of  Correcting  Fixed  Lateral  Curvature.     D.  D.   Ashley. 

New  York  Med.  Jour.,  April  27,  1912. 
Correction  of  Lateral  Curvature  of  Spine.     E.  G.  Abbott. 

New  York  Med.  Jour.,  April  27,  1912. 
Rotary  Lateral  Curvature  on  Report  of  Results  Obtained.     C.  Ogilvy. 

New  York  Med.  Jour.,  April  27,  1912. 
Acute  Osteomyelitis  of  the  Upper  Jaw  in  Three-Weeks'  Infant.     H.  Fliess. 

Arch!^  f.  Kinderh.,  Feb.  24,  1912. 
Economic  Value  of  Deciduous  Teeth.     M.  E.  Jordan. 

California  State  Jour.  Med.,  April,  1912. 
Sarcoma  of  Upper  Jaw  in  Infant  under  Two.     II.  L.  Rocher. 

Rev.  mens,  de  gynec.  d'obst.  et  de  p6diat.,  Paris,  March,  1912. 
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